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Statement of Is%

The technn§¥-$ _al‘ -Hhat. if any, additional technology is
required to contirifd=gife fﬁfer!m storage of wastes in single-shell tanks
and what work ; ?l‘,grformed to provide the new technology?

.....

(i.e., prior to fjngxﬁgisposal) of wastas in s1ngie shell tanks (SSTs) is~
the concern of thiss€echnical issue. Proper priority needs to be given to
timely. ac 1sit1o =of.whatever technical improvements are needed to assure
continu : ;_L’personneI and the environment during the interim

Scope

'_,:ﬂt"
Operation aE;?iggJe-she]l tank farms has shifted from active management o
of 1iquid wastesoManagement of an isolated, solidified material
(ERDA, 1975). ImpTementation of updated surveillance technology has been
initiated (e.g.,"1{guid observation well monitoring). Ongoing technology
support needed for Zuntinued interim management of SSTs must be provided
prior to final éisnggg} at the tanks.

i
l

Status

Siéﬁifi 2 .2% nanggement technology has recently been developed
and/or mples g structural integrity of single-shell waste tanks
for continued 3 been evaluated (DeFigh-Price and Dahlke, 1983).
Survei{ltlance i =hby--the development of 1iquid observation
wells and dry wef “”&_taanine-in-tank 1iquid observation wells are being
instalied and ¢ 7 ;gan@%}i?mnre are scheduled for installation.

Process = V;faiuate.breathing filters as a methed for ventiIating

stabilized and ua" singm-shen tanks are ongoing.

o
Design of a¥ch !
accurate recorﬁF i gnmiocation and condition of waste storage

fTetEd.L -

_i rements For single-sheil tanks were reviewed in
FY 1984, and nedéﬁﬁgég;upgrades were identified.

A thorough“#égjéilpf literature related to the safety and stability of
ferrocyanide coﬂggdnd} such as those present in some Hanford single-shell
tanks was conducted.in FY 1984, [t was concluded that the potential for
exothermic reacfibns s very low; thus, no recognized safety hazards are
posad. »

Ventﬂaﬁon:.
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Tasks to Close the Issue

The following tasks close the issue of interim management of SST

wastes:

$5T-1.1

S8T-1.2

S5T-1.3

SsT-1.4

SST-ln 5

S5ST-1.6

SST-1.7

S8T-1.8

Provide ongoing technology support for interim management

Provide ongoing technology support as needed to establish
continued interim management of SST wastes. Changes to the
existing surveillanca methods will be justified by a technical
basis. This task includes appropriate studies and analyses of
the number of monitoring systems, their Tocation, and
fraquency of measursments to achieve a program tevel of
statistical confidence in monitoring results. ($300,000)

Update SST configuration control (Completad)

Complete the design of a configuration control system which
includes accurate records of design, location, and condition
of SSTs. Update as necessary. {Completed in FY 1984)

Raview SST ventilation requirements (Completed)

Review ventilation requirements for SSTs and determine if
upgrades are required. (Completed in FY 1984)

Undate candidate ventilation systems (Completed)

Screen, test, and séTect candidate updated ventilation
systems. (Completed in FY 1984) .

Establish monitoring and sampling requirements (Completed)

Establish the level of sensitivity and accuracy of monitoring
and sampling measurement systems. ODetermine if systems should
be modified. {(Completed in FY 1984)

Test and update candidate monitoring and sampling system
(Compieted)

Screen, test, and select candidate modified monitoring and
sampling system. (Completed inm FY 1984}

Evaluate potential for exothermic reactions (Completed)

Conduct appropriate literature reviews and laboratory studies
to determine the potential for exothermic reactions in SSTs
containing nickel ferrocyanide solids. (Completed in FY 1984)

Define methods to mitigate exothermic reactions (Completed)

Define appropriate methods to eliminate or mitigate exothermic
reactions. (Completed in FY 1984)
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EXECUTIVE SUMMARY

The Interim Hanford Waste Management Techno1ogy Plan (HWMTP) is a
companion document to the Interim Hanford Waste Management Plan (HWMP).
A reference plan for management and disposal of all existing and certain
projected future radioactive Hanford Site Defense Wastes (HSOW) is described
and discussed in the HWMP. Implementation of the reference plan requires
that various open technical issues be satisfactorily resolved. The
principal purpose of the HWMTP is to present detailed descriptions of the
technology which must be developed to close each of the fechnical issues
associated with the reference plan identified in the HWMP. ' If alternative
pians are followed, however, technology deve]opment efforts including costs
and schedules must be changed accord1ng1y.

Technical issues addressed in the HWMTP and HWMP are those which relate
to disposal of single-shell tank wastes, contaminated soil i1tes, solid
waste burial sites, double-shell tank wastes, encapsulated 7¢sC1 and
S0srF,, stored and new solid transuranic (TRU) wastes, and miscellaneous
wastes such as contaminated sodium metal. Among the high priority issues to
be resolved are characterization of various wastes including early
determination of the TRU content of future cladding removal wastes;
completion of development of vitrification (Hanford Waste Vitrification
Plant) and grout tachnologys controil of subsidence in buried waste sites;
and development of criteria and standards including performance assessments
of systems proposed for disposal of HSDW. The detailed discussion of each
technical issue includes a flow diagram which graphically illustrates how
completion of all or, in some cases, only part of the listed tasks will
raesalve the issue in an orderiy and rational manner. The flow diagrams
demonstrate that ressolution of all technical issues for a particular Type of
HSOW will provide a satisfactory technolegical basis for implementation of
the reference disposal plan. )

Schedules for resolving all identified open issues are presented in the
HWMTP. These schedules, which are consistent with significant program dafes
noted in the HWMP, provide for closure of over 90 percent of all technical
issues by 1991.

The estimated total cost (without provision for contingency) to close
all identified technical issues is $315 million*. About 47 percent
($148 million) of this cost relates to resolution of issues involved in
disposal of existing and future double-shell tank wastes. Resolution of

issues associated with disposal of wastes in single-shell tanks is estimated

*This figure reflects costs for FY 1985 and FY 1986 in 1985 and 1986
dollars, respectively, and costs for FY 1987 and out years in FY 1987
dollars.

BETE



to cost $40 million. Resolution of issues involved with disposal of solid
stored and new TRU wastes is estimated to cost $37 million. Development of
criteria and standards, including necessary performance assessments for
disposal of all HSDW, is estimated to cost $21 million.

Estimates of the technolegy costs shown in this report are made on the
basis that all identified tasks for all issues associated with the reference
disposal plan must be performed. Elimination of, consolidation of, or
reduction in the scope of individual tasks will, of course, be reflected in
corresponding reduction of overall technology costs.

iv
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INTERIM HANFORD WASTE MANAGEMENT TECHMOLOGY PLAN
I. INTRODUCTION

A, OBJECTIVES

The purpose of the Interim Hanford Waste Management Technology Plan
{HWMTP) is to describe the technology needed to implement the reference pilan
presented in the Interim Hanford Waste Management Plan (HWMP*) for
management and disposal of all existing and certain future radiocactive
defense wastes at the U.S. Department of Energy Hanford Site. Schedules and
estimated costs for development of the needed technolcgy elements are also-
presented in this document. The contents of this report are preliminary
until a record-of-decision has been established from the forthcoming Hanford
Defense Waste Environmental Impact Statement.

B. SCOPE

The HWMTP addresses the development and application of technology
required for management and disposal of all existing and certain future’
radioactive Hanford Site Defense Wastes (HSDW) (Table I-1). Closely tied to
the HWMP, the HWMTP identifies and amplifies open technical issues® and, for
each such issue, defines the tasks’¥ which must be completed to satisfac-
torily close it. In all cases individual tasks which relate to a particular
issue specify needed engineering studies and evaluations, as well as appro-
priate bench-, pilot plant-, and, in some cases, field-scale confirmatory
experiments and tests. Detailed descriptions of all the individual tasks
are not, howaver, included in this report: such detail is outside the scope
3f the HWMTP and is more properly the subject of specific task planning

ocuments.

The detailed discussion of each technical issue in the HWMTP includes a
flow diagram which graphically illustrates how completion of all, or in some
cases, only part of the listed tasks will logically resolve the issue. In
addition to presenting an orderly and rational sequence for performing
studies, analyses, tests, etc., these flow diagrams also provide a conven=
ient way of demonstrating that all the relevant tasks needad to close issues

*Interim Hanford Waste Management Plan, September, 1985,
U.S. Départment of Energy, Richland Operations Office, Richland, Washington.

*For purposas of tha HWMTP, issues are broadly defined to be those
particular technical questions and/or uncertainties which are of such sig-
nificance that they must be answered or resolved before specific waste
disposal plans in the HWMP can be satisfactorily implemented.

*¥A task is an element of work (e.g., engineering study, etc.) which
must be compieted as part of the process of rasolving technical issues.
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TABLE I-1. List of Hanford Site Defense Wastes
Addressed in the Interim Hanford Waste
Management Plan and the Interim Hanford

Waste Management Technology Plan.2

Type , Acronym

Singie-Shell Tank Wastes SST
Contaminated Soil Sites €SS
Solid Waste Burial Sites SWB
Double-Shell Tank Wastesb ST
Capsules (of 137¢sC1 and 90srFp) CAP
Stored and New TRU 3olid | TRU
Wastes

Miscellaneous Wastes® | MSC

8See Appendix A (Glossary) for further
description of these waste types.

BIncludes: '
Neutralized Cladding Removal Waste (NCRW)
Neutralized Current Acid Waste (NCAW)
Double-Shell Slurry (DSS)

Double-Shell Slurry Feed

Complexed Concentrate (CC)

Hanford Facility Waste (HFW)
Neutralized Plutonium Finishing Plant
(PFP) Waste

CIncliudes radioactively contaminated
sodium metal and organic solvents.
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have been identified. Key technical decisions are highlighted in some of
the individual issue flow diagrams; such decisions are those which signifi-
cantly 1mpact the extent and cost of efforts needad to close a particular
issue.

Overall costs based upon currently available estimates of required
manpower, material, and equipment are presented to resolve all identified
technical issues. Schedulas for resolving all open technical issues are
also presented; these schedules reflect and are in agreement with the major
Hanford Site waste management milestones noted in the HWMP.

Technical issues described and discussed in this HWMTP relate primarily
to the reference waste management and disposal plan presented in the HWMP,
However, if alternative plans are followed, technical issues, including
costs and schedules, will change accordingly.

-

C. ORGANIZATION

A listing of all the open technical issues considered in the HWMTP is
provided in Section II. Also presented in Section II is a compilation of
a1l key technical decisions which must be made to resolve the technical
issues. Estimated annual costs {expense and equipment) to resolve all
technical issues in the period 1985 through 2015, are summarized in
Section III.*

The main part of the HWMTP (Section IV-XIII) is devoted to a detailed
description of each technical issue and of the tasks which must be completed
to resolve it. This part of the HWMTP is organized to address all tachnical
issues related to disposal of the various kinds of HSDW (see Table I-1) as
well as those issuss involved in providing adequate Disposal Criteria and
Standards, needed Performance Assessments, and an Enhanced Technology Base.
Each technical issus is discussed in a standard formatt, including a flaow
diagram which iTlustrates how completion of all or, in some cases, only part
of the 1isted tasks will logically cicse the issue.

Schedules for closing all issues are inciuded in Sections IV-XIII.
Estimated costs of resolving all of the issues arg also presentad in
Sections IV-XIII.

*For Sections III-XIII of the HWMTP costs for FY 1985 and 1986 are
shown as 1985 and 1986 dollars, respectively, while costs for FY 1987 and
cut years are shown as FY 1987 dollars.

tDescribed in Section II.
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D. PERIODIC REVISIONS

As necessary, the HWUMTP will be revised and updated annually to reflect
any changes in schedules and costs for the resoluticn of technical issues.
Such revisions will provide an opportunity to delete or add tasks and to
review and update fiow diagrams.

E. MAJOR CHARGES FROM PREVIOUS EDITION

This section of the report is new with this edition. It is included to
alert readers to major changes in HWMTP contents and arrangements, and to
state briefly reasons for the changes.

The September 1985 edition of the HWMTP has been changed from the
December 1984 edition in the following ways:

¢ Relocation of interim waste management technical issues (SST-1,
DST-2, and CSS-1) to Appendix B. This change was made because, in
contrast to all other technical issues, the interim waste
management technical issues do not relate directly to final
disposal of the HSOW. Also, funding to close the interim waste
management issues derives from sources other than those which
support closure of most other issues. For these reasons, the
SST-1, DST-2, and CSS-1 technical issues are conveniently placed
in an appendix to the main text.

¢ Update and modification of reference plan for disposal of PFP
aquegus waste. The reference plan for disposal of acidic, aqueous
PFP waste stated in the December 1984 edition of the HWMTP calls
for neutralization of the waste, interim storage of the TRU-
containing sludge in double-shell tanks, retrieval of the sludge,
pretreatment washing, and vitrification. In this edition, the
reference plan has been changed to show treatment of the acid PFP
waste stream (starting in 1989) to make it a non-TRU waste and to
racover economically valuable plutonium; PFP sludges generated
prior to 1989 will still, according to the reference plan, be
retrieved, washed, and vitrified. Alternatively, these sludges
may be dissolved in acid and treated to make them a non-TRU waste.
Development of technology for recovery of TRU components from PFP
waste is described in a new Technical Issue, DST-8.

¢ Revision of Technical Issue DST-6 {Immobilization of Glass) and
TRU-4 (Stored Waste Processing--CH Waste). These issues were
rewritten extensively so they conform closely to detaiied
technology program plans.

e Expansion of the scope of Technical Issue DBCS-2 (Technical
Baseline). The scope of this issue was expanded to include
provisions for integrated planning as a basis for technology
development and budgeting. This technical issue has been
retitled, "Systems Integration and Planning."
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e Change of scope of Technical Issue 0CS-8 (Safety, Environmentai,

and External Affairs). Tasks that relate to external affairs
activities are no longer included in the scope of this issue.
This Technical Issues has been retitled "Safety and Environment.®

Deletion of Technical Issue TOA-1 (Technology for Other
Alternatives). This technical issue provided a focal point to
address development of new or modified technology that would be
required if revisions were made to the reference plan. In future
editions of the HWMTP any new or modified technology will be
addressed, as required, in the appropriate individual technical
issues (e.g., SS7-2, DST-3, etc.).
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IT. TECHNICAL ISSUES: [INDEX AND FORMAT

A. TECHNICAL ISSUES FOR REFERENCE PLAN

The open technical issues associated with the referance plan identified
in the HWMP for disposal of the HSOW are compiled in Tables I[I-1
through II-9. Issues involved in development of criteria and standards for
disposal of the HSDW are listed in Table II-1. Issues involved in
management and disposal of spec¢ific kinds of HSDW are listed in Tables II-2
through II-9,

Classification (by waste type), issue titles, and the order of listing
of technical issues in Tables II-1 through II-9 are the same as in the HWMP,
Each issue is assigned an alphanumeric identification symbol to facilitate
further discussion; text pages in the HWMTP, where an extended description
of each technical issue is provided, are also noted in Tables II-1
through II-9.

B. ISSUE FORMAT

For comparison purposes and to facilitate understanding, each issue is
discussed in a standard format. Parts and functions of this format are

1listed below:

Issue Titlie/
Identification Symbol

Identifies waste type and particular technical
issue addressed--tied to Tables II-1 through II-9.

Statement of Issue - Specifies what the issue is and indicates its
origin and importance.

Scope - Provides background information (including
references) on the nature and ralevance of the
technical issue, and indicates the type and breadth
of work needed to resolve it.

Status ~ Summarizes the current state of knowledge of
various facets of the issue, including significant
details of any previocus or ongoing laboratory tests
and engineering studies.

Tasks to Close ~ Lists specific engineering studies and bench-, cold
the Issue pilot plant-, and plant-scale tests and
demonstrations to close the issue. An estimate of
the costs of the effort to complete each task is
, provided.
Flow Diagram - A schematic diagram which 11lustrates how
(for Issue Closure) completion of all, or in some cases, only part of

the listed tasks will Togically close the issue.
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Key Technical

fecisions

A1l the individual technical issue flow diagrams
have been prepared in a standard format

(Figure II-1). Explanatory comments on the various
numbered parts of this form are provided in

Table II-1C.

Those decisions which significantly impact the
extent and cost of efforts needed to close the
technical issue.
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TABLE II-1. Technical Issues--Disposal Criteria
and Standards.
Issue Issue
identification Issue titie discussion

number (pp)
pDCS-1 Performance Assassments IV-5
nDCs-2 Systems Integration and

Planning Iv-13
bCsS-3 Single-Shell Tank Wastes Iv-17
DCS-4 Contaminated Soil and Solid
. Waste Burial Sites IV-23
pCs-5 Doubie-Shell Tank Wastes Iv~.29
DCS-6 Capsules Iv-35
pcs-7 Miscellaneous and Solid TRU Wastes Iy-39
DCS-8 Safety and Environment Iv-43

NOTE: Rafer to the discussion on page IV-1 for definitions
of the terms "criteria" and "standards” and for background -
material on the origin and importance of these issues.

TABLE II-2. Technical Issues--Disposal of
Single-Shell Tank Wastes.

Issue Issue
identification Issue title discussion
number {pp)
SS§T-1 Interim Management B-1
S8T-2 Characterization V-9
SST-3 Heat Management V-15
$ST-4 Complexant Effects v-19
SST-5 Moisture Effects v-23
SST-6 Dome Fill v-27
SST-7 Protective Barriers v-31
SST-8 Markers V-37
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TABLE II-3. Technical Issues--Disposal of
Contaminated Soil Sites.

2" 7

g

9

Issue Issue
jdentification Issue title discussion
number {pp)
£ss-1 Interim Management B-6
£ss-2 Characterization VI-9
£SS-3 Contaminated Soil Site VI-15

Subsidence Controi
CSS-4 TRY Waste Immobilization vi-19
CSS-5 Protective Barriers VI-23
CSS-6 Markers VI-256

TABLE II-4., Technical Issués--Disposa] of Solid

Waste Burial Sites.

Issue

Issue
identification Issue title discussion
number = {pp)
SWB-1 Characterization VII-7
SWB-2 Subsidence Control VII-13
SWB-3 TRYU Waste Immobilization VII-17
SWB-4 Protective Barriers VII-21
SWB-5 Markers VII-23
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TABLE II-5.

Technical Issues--Disposal of Double-
Shell Tank Wastes.

Issue [ssue
identificaticn Issue title discussion
number (pp)

BST-1 Cladding Removal Waste TRU

Content/Removal VIII-7
DST-2 Interim Management B-11
DST-3 Characterization - VIII-15
DST-4 Retriaval VIII-19
DST-5 Feed Preparation VIII-25-
DST-6 Immobilization (Glass) VIiI-33
DST-7 Immobilization (Grout) VIII-41
DST-8 TRU Removal from Aqueous

PFP Waste VIiIi-47

TABLE II-6. Technical Issues--Disposal of Capsules.

Issua ‘ Issue
identification Issue title discussion
number : (pp)
CAP-1 Capsule Corrosion IX-7
CAP.2 Geologic Disposal IX-11

II-5
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TABLE II-7. Technical Issues--Disposal of Stored
and New TRU Solid Wastes.

Issue Issue
identification Issue title discussion
number {pp)

TRU-1 Assay and Nondestructive

Examination . X-7
TRU-2 Surface Interim Storage X-13
TRU-3 Stored Waste Retrieval--CH Waste X-17
TRU-4 Stored Waste Processing--CH Waste X-21
TRU-5 Remote Handled Waste X-27
TRU-6 Waste Packaging and Transportation X-33

NOTE: CH--Contact Handled.

TABLE II-8. Technical Issues--Disposal of
Miscellaneous Wastes.

Issue Issue
identification Issue title discussion
number {pp)
MSC-1 | Liguid Organic Wastes XI-5
MSC-2 Contaminated Sodium Metal XI-9

TABLE II-9. Technical Issues-~Enhanced Technology Base.

Issue Issue
identification Issue title discussion
number _ (pp)

ETB-1 Potential Future Wastes--

Technology Needs XII-5
ETB-2 TRU Removal Technology XII-9
ETB-3 Simplified 90Sr Removal

Technology XII-13

NOTE: Refer to the discussion on page XII-1 for backup and
material on the origin and importance of these ET8 issues.

I1-6
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TABLE II-10. Key to Symbols in Flow Diagram Format.

Number in
Figure 1 Expianation

1 ¢ Circles denote the particular type of Hanford waste
addressedd, .

2 e Dotted rectangles denote input data or standards and
criteria.

3,4, 6 ¢ Solid rectangles denote individual tasks.

¢ Task titles are identical to those in the issue write-up.

8 A shaded area in the upper right corner of a solid
rectangle indicates that work is presently in progress.

¢ Hatched areas in a solid rectangle indicate that the task
has been completed (e.g., 4)

o A parallel arrangement of solid rectangles (e.g., 3 and 4)
indicates tasks which can be performed concurrently.

5 ¢ A diamond indicates a decision point stated in the form of
a question which requires either a "yes" or "no" answer.

6 ¢ Depending upon the answers to certain decision point
questions (i.e., key technical decisions), some tasks (and
associated manpower costs) may not be required to close
the technical issue. For example, in Figure 1, Task 6 is
not required for a "no" answer to the decision point in
the diamond labeled 5.

7 e Parallelograms denote satisfactory closure of the
particular technical issue.

8 ¢ A terminal arrow indicates input to implementation of a

reference disposal plan.

8Flow Diagrams for Technical Issues DCS-1, DCs-2, DCS-8, ETB-1, ETB-2,
and ETB-3 which do not relate to a specific type of waste do not contain

circles,

I1-.8
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ITI. COST SUMMARY

A. ISSUE RESGLUTION COSTS

Costs to resolve the technical issues described in this plan are
presented in Table III-1. The costs are escalated through FY 1987 for the
1685-2015 period.* For reference, actual technology costs for FY 1984 are
also included. Costs and schedules shown in this edition of the HWMTP
reflect funding projected through FY 1991 as proposed in the updated FY 1987
Budget Submission. Costs for out years are estimated and are derived from
what are believed to be reasonable judgments of the resourcas (manpower,
materials, and equipment) needed to close the technical issues. Because it
is not poss1b1e now to precisely define resource requirements to close all
issues, especially for those scheduled to be completed in lafer years,
actual costs to resolve the various technical issues can be expected to
differ somewhat from the estimatass in Table III-1. This expected cost
variability could be partially compensated by inclusion of contingency
funds. However, contingency funds are not provided in the costs shown in
Table III-1.

The total cost to close all issues is $315 million. About 47 percent
{$148 milifon) of this cost relates to resolution of issues involved in
disposal of existing and future double-shell tank wastes. Resolution of
technical issues associated with disposal of wastes in single-shell tanks is
estimated to cost $40 million. Resolution of issues involved with disposal
of retrievably stored and newly generated transuranic (TRU) solid wastes is
estimated to cost $37 miilion. Development of criteria and standards for
disposal of all HSDW is estimated to cost $21 million.

Estimates of the technology costs shown in this report are made on the
basis that all identified tasks for all issues associated with the reference
disposal plan must be performed. Changes in the number and scope of
individual tasks will be reflected in changes in the estimates of overa]]
technology costs (see Section III.B).

Comparison of the costs (expense dollars) shown in Table [II-1 with
similar data 1isted in the December 1984 version of the HWMP shows that, in
some cases {Technical Issues SST-7, CSS-4, SWB-3, DST-3, DST-6, BST-7,
TRU-4, and TRU-5), estimated costs to close the issues are significantly
higher or lower than in the December 1984 version. The new costs refiect:
a) an updated FY 1987 Budget Submission; and b) improved and updated
forecasts of the scope and extent of the work needed to close the issue. In
Technical Issue DST-6, costs to ¢lose the issue are now estimated to be
$20 million less than in costs to close the issue are now estimated to

*Costs for FY 1985 and FY 1986 are shown as 1985 and 1986 dollars,
respectively. Costs for FY 1987 and out years are shown as FY 1987 dollars.
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be $20 mﬁ1110n less than in the December 1984 HWMTP; this apparent decreased
cost resuits from the recognition that some materials/equipment must be
purchased with capital funds rather than expense funds.

B. KEY TECHNICAL DECISIONS

Key technical decisions are, as noted previously, those which
significantly impact the extent and cost of efforts needed to close a
particular issue. Table III-2 is a compilation of all key technical
decisions identified in individual flow diagrams in the HWMTP.
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Table III-1. Estimated Annual Technology Costs ($1,000).

Total
* Symbol Ttle (excluding 19845 1965 1986 197 1588 189 190 1991 1992 1993 1994 LT
fyY 1984) :
ocs Disposal Criteria and
StandardsC» 21,100 3,080 3,270 3,310 4,590 2,930 2,080 1,780 1,580 240 150 150 200
587 Single-Shell Tank Yastes 40,000 1,560 4,280 5,480 6,300 6,480 7,040 5,790 3,780 740 (4] 0 0
¢ss Contaminated Sotl Sites 14,600 3420 2,040 2,580 2,430 2,000 650 830; 380 3,010 570 0 10
$Ha Solid Haste Burta) Sites i1,100 370 235 190 g2s 1,190 3,020 1,870 1,490 1,990 320 0 0
" DST  Double-Shell Tank
Hastes® 148,000 6,450 3,000 16,100 27,700 14,300 11,800 t1,500 13,600 $7.800 16,600 5,440 0
CAP Capsules 2,080 210 165 185 0 0 0 200 200 470 430 430 i]
TRS  Stored and Mew Solid TRU
Haste® 36,900 960 1,120 1,50 3,400 6,800 6,090 6,110 5,410 500 5,900 0 0
HSC  Miscellaneous Wastesf 1,840 0 56 0 0 a 0 0 0 555 595 595 0
Ef8  Enhanced Technology
Basefl 3,620 0 161 100 100 260 260 390 427 1,000 920 0 ]
_NEPA documentationd 2,000 610 1,230 800 0 0 o 0 [1] 0 1] 0

Progrom Hamgea:ent
*

and Plarning 25,400 1,240 1,3 2,670 13,060 2,080 2,080 2,080 2,08¢ 2,000 2,000 2,000 4,000

Expense Total 306,000 13,600 26,900 3i.oon 48,500 36,100 33,000 30,600 29,000 29,000 27,500 8,600 4,200
Equipsent {Capital) 8,800 1,200 500 590 1,270 2,840 1,600 900 700 0 200 200 0
Total Expense an;:i

Equiprent 315,000 19,800 27,400 33,600 49,800 39,000 34,600 31,500 29,700 29,000 27,700 B,B00 4,200

AThe tota) estimated technotogy costs include only those for FY 1985 and out years.

bactua) technology costs for FY 1984,
Cincludes performance assesswent and systems integration and planaing.
dcosts for NEPA documentation included in DCS issues after FY 1986.

Imnob

Program manzgement and planning are included as part of the costs to close all of the TRU technical issues and Technical [ssue DST-6,

izatton {Glass).

fonly partial funding has been allotted fFor this fssue through FY 1991, Remaining costs are thus shown In FY 1992 and out years.
9These amounts are included unti) 1996 for comparison purposes.
Wges not fnclude costs for Technical Issue DST-6 and all of the stored and new solid TRU waste 1ssues {see footnote e}.



TABLE III-2. List of Key Technical Decisions. (Sheet 1 of 3)

Waste class

Key technical decisions

Single-shell tanks

Double-shell tanks

SST-2 (1): 1Is the TRAC computer model valid?
(i.e., can the majority of the single-shell tank
waste be characterized using TRAC?)

SST-3 (1): Do any single-shell tanks exceed the
heat Timit for disposal?

SST-4 (1): Do any single-shell tanks exceed the
Timits for content of organic complexants?.

S§ST-5 (1): Is it necessary to remove moisture
from any single-shell tank after jet well
pumping and prior to onsite stabilization and
isolation?

SST-6 (1): Are dome filling techniques
acceptable for all tanks?

DST-1 (1): Is Neutralized Cladding Removal
Waste (NCRW) a TRU waste?

BST-1 {2): Will plant-scale TRU removal be
performed?

DST-4 (1): Can retrieval methodelogy and
equipment be used for more than one waste type?

DST-4 (2): 1Is it necessary to demonstrate
retrieval from actual DST(s) or from tank
mock-up(s)?

DST-5 (1): Is it necessary to remove zirconium
from NCAW sludge? :

DST-5 (2): 1Is it necessary to destroy organic:
complexants in compiexant concentrate (CC)?

BST-5 {3): 1Is it necessary to destroy organic
complexants in double-shell slurry (DSS)?

DST-5 (4): Is it necessary to remove TRU
components from DSS?

DST-6 {1): Can selected Savannah River Plant
(SRP) and West Vailey Demonstration Project
(WVDP) technology be used for vitrification
equipment development and design?
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TABLE III-2.

List of Key Technical Decisions. (Sheet 2 of 3)

Waste class

Key technical decisions

CapsuTes

Contaminated Soil
Sites

Sol1id Waste Burial
Sites

Storad and New TRU
Waste

CAP-2 (1): 1Is the waste package design
acceptable for disposal in a geologic
repository?

CSS-5 (1): Is a field-scale demonstration of
protective barrier technology for TRU
contaminated soil sites necessary?

SWB-3 (1): Is in situ vitrification necessary
for immobilization of TRU contaminated solid
waste burial sites?

SWB-4 (1)}: Is a field-scale demonstration of
protective barrier technology for TRU-SWB sites
necessary?

TRU-1 (1): 1Is technology acceptable for non-
destructive assay and examination of contact-
handled (CH) TRU wastes for the WRAP facility?

TRU-3 (1): 1Is a special CH-TRU retrieval
facility required?

TRU~4 {1): Is the shred/grout process feasible
and acceptable?

TRU-4 (2): Is existing technology availabie for
reducing the size, as required, of CH-TRU
wastes?

TRU-5 (1): 1Is a special remote-handied (RH) TRU
retrieval facility required?

TRU-5 {2): Is development of size reduction
tachnology required for retrieved RH-TRU waste?

TRU-5 (3): Is an existing facility (with

medifications) suitable for processing and
packaging RH-TRU waste?
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TABLE III-2.

List of Key Technical Decisions. (Sheet 3 of 3)

Haste class

Key technical decisions

Enhanced Technology
Base

e ETB-2 (1): Is TRU removal from various PUREX
waste solutions desirable and feasible?

e ETB-3 (1): Is the removal of additional 90sr
from new and existing waste needed?

¢ ETB-3 (2): Is there an incentive to develop a
new 90Sr removal process? /
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IV. DISPOSAL CRITERIA AND STANDARDS

Preparation of the individual issue flow diagrams presented in this
report has clearly underscored the need for performance assessments and
quantitative standards and criteria* which can be used in resolving
technical issues. Criteria and standards need to be developed for the
following reasons:

8 To ensure compliance with applicable Federal regulations

e For orderly and cost-effective development and implementation of
waste processing and disposal systems. Without criteria and
‘standards it is not possible to judge the adequacy of available
technology or to evaluate trades leading to the most efficient
systems

¢ To help define, together with results of appropriate engineering
analyses, areas where additional technical development is needed.

The required standards and criteria must be firmly based upon
applicable U.S. Department of Energy (DOE) and U.S. Environmental Protection
Agency (EPA) regulations and policies. It is anticipated that rasolution of
the disposal standards and criteria technical issues identified in the
HWMTP, coupled with results of selected and specific engineering studies,
will provide the needed guidance for the design of processing and disposal
systems for Hanford Defense Waste.

A. SCHEDULES

Schedules for resclution of the Disposal Standards and Criteria
technical jssues are shown in Figure IV-1.

*Criteria - General guidelines or principles from which quantitative or
definitive standards are prepared to regulate activities.
Example: The radicactive decay heat in onsite stabilized
and isolated single-shell tanks must be controlled to
maintain a thermally stable waste form and structurally
stable tank compcnents (e.g., concrete shell).

Standard - A standard is a quantitative measure of criteria
satisfaction. Example: The maximum permissible
temperature in onsite stabilized and isolated single-shell
tanks is XXX OC.
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FISCAL YEAR
NO. | DESCRIPTION
ga|8s|ec|87 (88|89 0| o1]|92|03]a4|05]|06]97}98 |99 20005057
DCS-1| PERFORMANCE ASSESSMENTS | O— A
2015
DCs.2| SYSTEMS INTEGRATION o N
AND PLANNING
DCS-3 | SINGLE:SHELL o A
TANK WASTES ) '
DCS-4| CONTAMINATED SOILS AND
SOLID WASTE BURIAL SITES O Al
DCS-5 | DOUBLE-SHELL o A
TANK WASTES
DCS-6 | CAPSULES Oprmmrmmsmmmmsssimmemg’
DCS-7| MISCELLANEOUS AND
TRU WASTES S A
2016
DCS-8| SAFETY AND ENVIRONMENT o A
PSBE04-29

FIGURE TV-1.

Schedules .of Disposal Criteria and Standards Issues.
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B. COST SUMMARY

Table IV-1 summarizes the costs associated with deveiopment of
technology required to close the DCS {ssues.

TABLE IV-1,

Estimated Technology Development Costs--

Disposal Criteria and Standards.

Technical issue

Estimated costs ($1,000)

Iden:};gg?tion Title Manpower egﬁ?g;ggt Total
pCs-1 Performance Assassments $ 6,440 $100 $ 6,540
DCS-2 Systems Integration and

Planning 8,740 - 8,740
pCsS-32 Sipg1e-$he11 Tank Wastes 1,340 - 1,340
DCS-4 Contaminated Soil and

Solid Waste Burial Sites 1,200 -—- 1,200
DCS-5 Double-Shell Tank Wastes 1,380 - 1,380
DCS-6 Capsules 400 - 400
DCsS-7 Miscellaneous and Solid

TRU Wastes 640 -— 640
DCS-8 Safety and Environment 960 - 960

TOTAL (rounded) $21,100 $100 $21,200
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Technical Issue DCS-1
PERFORMANCE ASSESSMENTS

Statement of Issue

The technical issue is: What technology is required to support
technically credible performance assessments of the reference plan for
disposal of Hanford Site Defense Wastes (HSDW), and what additional
technological developments (e.g., methodology, computer codes, data) are
necessary to ensure that the health effects of the reference plan are "as
Tow as reasonably achievable (ALARA)."

A performance assessment is an analysis that identifies the events and
processes which might affect the waste disposal system, examines their
effects upon its natural and engineered barriers, and estimates the
probabilities and consequences of those events and processes (EPA, 1982).
The purpose of a performance assessment is to provide technical bases for
the selection of a site and a disposail system in order to minimize the
deleterious impacts of disposal of HSDW on the population and environment.

"~ Management and disposal decisions related to all existing and future HSDW

benefit from numerical analyses contained in performance assessments.

A performance assessment is used to enhance the engineering designs of
disposal system components by: (1) establishing performance objectives to
meet performance criterfa, (2) evaluating design and cost trade studies and
design verification, (3} considering ALARA objectives, (4) developing
criteria and standards and establishing supporting design guidelines,

(5) establishing predisposal site characterization and environmental
baselines, and (6) establishing the scope and requirements for postdisposal
performance monitoring. Numerical analyses using time-dependent models and
computer codes aid in the evaluation of the disposal system (both natural
and engineered components) by estimating the consequences of radionuciide
and chemical release and their migration in terms of time, concentrations,
and resultant impact toc the environment and population. Use of computer
models can lsad to a better understanding of the disposal system, the impact
caused by heat, radiation, and chemicals from disposal, and the impact of
environmental change on the integrity of the system. The simulation results
are intended to evaluate which of the onsite stabilization and disposal
strategies and engineering options are attractive under existing and
emerging regulatory requirements.

Scope

The scope of work for a performance assessment includes conducting
actual assessments to meet programmatic requirements (e.g., disposal
criteria and standards, single-shell tanks, etc.), and developing
appropriate technology to augment existing analytical capability. The
technology to perform various numerical-analyses exists at diffarent
stages of development. Preliminary analyses can be performed from
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existing technology; however, because of oversimplifications, these analyses
may be judged to be inadequate. More compliicated computations using large
data sets, two-phase flow, and chemical hazards and particularly considering
the effects of parameter uncertainty may require additional technology
development. The actual technology gaps, in terms of both analytical
capability and available data, are only discovered through technology
applications. Thus, responsible performance assessment needs both an
application and a developmental perspective.

Status

There have been a number of assessments already performed (ERDA, 1975;
ERDA, 1977;: Wallace, 1982; Napier, 1982; Quinn et al., 1982; Rockwell,
1980a, 1980b, 1980c; NAS, 1978) that specifically evaluated Hanford Site
waste management operations and alternative disposal methods. Additional
analyses have been performed that contain information relevant to waste
disposal issues at the Hanford Site (Isaacson, 1974; Brown, 1977;
Finlayson, 1878). Onsite stabiiization and disposal are being evaluated in
the HDW-EIS as a programmatic alternative to disposal in a geologic
repository. Additional analyses are currently in progress to evaluate
specific onsite stabilization and disposal methods such as in situ
vitrification and grout technology. Therefore, there is a need for an
integrated modeling approach to aid in the evaluation of design options for
projects beginning as early as 1985 (i.e., in situ vitrification,

~ transportable grout facility, the TY tank farm disposal demonstration

project) and in the development of criteria and standards for these and
other near-term projects.

The technology development portion of the program for FY 1985 has been
established by consideration of assessment requirements for Hanford disposal
options in the 1ight of current technology, and including insights gained
through preparation of the HDW-.EIS. The program highlights for FY 1985 are
as follows:

e Continue resolution of recharge issues

o Document status and recommendations for Hanford geochemical data
base

¢ Improve MINTEQ capabilities for organic complexants and high ionic
strength solutions

s Document status and recommendations for source term analysis of
waste release

¢ Document status and recommendations for uncertainty considerations
in analytical modules

¢ Document anticipated performance assessments, prioritize future
technology development needs, and obtain technical consensus.
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Tasks to Closa the Issue

The tasks to close the issues are divided into two groups: Performance
Assessment Applications and Performance Assessment Development. The
Performance Assessment Applications group includes the tasks required to
implement numerical analysis for decision and regulatory purposes. The
Performance Assessment Development group includes tasks needed to develop,
calibrate, and validate performance assessment tools for use at the Hanford

Site.

Performance Assessment Abplications

Tasks to be completed are as foliows:

DCS-1.1 System identification, conceptual models, and integraticon

Identify what performance assessments need to be performed in
order to meet regulatory requirements and other programmatic
needs. Develop issuss hierarchy that relates Hanford waste
management and disposal issues to information and data needs,
types of analysas required, and selected computer codes

and models. Identify data requirad to perform the
assassments.

Davelop conceptual models of the physical and chemical systems
(typical assessment components include release analysis, flow
analysis, transport analysis, and dose analysis). Identity
performance assassment technology that is consistent with the
complexity of the conceptual models., Identify technoicgy
gaps, prioritize needs, and initiate plans to improve
analytical capability and the data base where appropriate.
Develop and implement quality assurance for software and data.
(%800,000) :

0CS-1.2 Specific performanca assessments

Perform numerical analyses for disposal technologies and other
programmatic needs in support of engineering design
evaluation, hydrologic transport analyses, dose evaluation,
environmental assessments, etc. Where appropriate,
Probabilistic Risk Assessment (PRA) methods will be
incorporated, Performance assassments are anticipated to
accgmmodate post closure analysis on major disposal actions,
such as:

HDW-EIS

In Situ Vitrification Program

Hanford Grout Technology Program
Barrier and Marker Development Program
Contaminated TRU Soil Site Stabiiization
Single-Shell Tank Stahilization

| I I T R A |
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- Solid Waste Burial Site Stabilization
- Double-Shell Tank Waste Disposal
- Miscellaneous Waste Disposal
Other Future Operations
($1 140,000)

Performance Assassment Technology Development Tasks

Tasks to be completed are as follows:

pCs-1.3

DCS-1.4

DCS-1.5

DCsS-1.6

Improve data base

Identify data needs (hydrologic, geologic, gecchemistry,
chemical, atmospheric, etc.) and computer system needs.
Develop plans for a comprehensive data base, establish
administrative procedures, and enter guality controlled data.
Immediate concerns include assessment of waste
characterization data, assessment of solubility or release
coefficients for fluid and vapor pathways, and organic ligand
data for chemical solubility estimates. (3$875,000)

Improve release analysis

Perform scenario analysis to develop baseline release
conditions (most 1ikely to occur) and statistical
perturbations (much less 1ikely to occur) of the natural
system. Develop predictive leach models for waste form
degradation and contaminant release in both liquid and vapor
phases as well as by biotic transport. Update postclosure
accident analysis capabilities for airborne contaminants.
($350,000)

Improve flow anatysis

Determine hydraulic properties of unsaturated soil and rock
materials from laboratory analysis and direct field
measurements. Develop an unsaturated flow code that can
handle extreme heterogeneities and transient flow conditions.
Improve saturated flow analysis capabilities. As needed,
further develop atmospheric fiow modeling capability.
Calibrate and validate modeis to the extent possible. This
task includes resolution of questions concerning whether or
not recharge of the groundwater occurs on the 200 Area Plateau
under present climatic conditions. ($1,125,000)

Improve transport analysis

Develop, document, and verify computer codes that simulate
contaminant transport in partially saturated media. Review
transport mechanisms in liquid and vapor phases, contaminant-
rock interactions, retardation phenomena, and coupled
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Flow Diagram

geochemical-hydrologic flow with a view toward both short-term
and Tong-term application needs. Consider code modifications
for simulations of chemical hazards and analytical enhancement
for estimation of airborne contaminants. Calibrate and
validate models. (3600,000)

Improve dose analysis

Evaluate biotic pathway and dose models for analytical
improvements inciuding quantification of parameter
uncertainties. Incorporate radionuclides (e.g., 14C) that are
not currently in the dose models. (3$250,000) :

Incorporate uncertainty analysis

With few exceptions (e.g., risk analysis), mcst simulations
for a performance assessment have been deterministic and have
not considered statistical techniques. Uncertainty analysis
should be included in considerations of release, flow,
transport, and dose calculations. Also, uncertainty
techniques should be incorporated into data amalysis {prior to
computer simulation) and into parameter optimization routines.
($800,000)

Incorporate chemical hazards technology

Identify and evaluate chemical hazards and incorporate methods
for their consideration into existing performance assessment
capabilities. Modify (and develop where necessary), document,
and verify changes in computer codes. Identify requirements
for new data and coordinate data and computer code
modifications with other analytical modules. Calibrate or
validate models when appropriate. ($500,000)

The logical order of performing the tasks required to close the
performance assessment is shown in Figure IV-2.

Cost to Close

the Issus

Manpower:

$6,440,000

Capital Equipment: $100,000
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Key Technical Decisions

No key technical decisions were identified as being required prior to
providing a performance assessment capability. Performance assessments will
be carried out on specific waste processing and dispesal system concepts.
Specific performance assessments will contribute to the development of
criteria and standards, conceptual system design, safety analysis reports,
environmental assessments, final system design, and other programmatic
issues yet to be defined.
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Technical Issue DCS-2

T SYSTEMS INTEGRATION AND PLANNING

Statement of Issue

The technical issue is: What tasks must be completed to assure an
integrated, well-planned program for safe disposal of Hanford Site defense

wastes?

An ongoing effort is required to provide updated plans for technology
development, baseline data accumulation/validation, and design and
construction of waste processing systems and final disposal of Hanford

defense waste.

Systems and procedures must be developed and impiemented for

managing the growing mass of waste management data applicable to the design
and operations of the waste processing and disposal system. The validity
and traceability of the data must be assured, while consistent data must be
readily available for use.

Scope

The range of activities required to close this issue include planning,
systems intagration, and data management: Specifically included are the
following:

gssue a detailed strategy document or plan for closure of this
jssue

Update the Hanford Waste Management Plan and the Hanford Waste
Management Technology Plan

Provide technical support for budget preparation

Administer the group of waste management consultants establishead
in fiscal year (FY) 1984

Conduct follow-up engineering associated with Hanford site-
specific disposal planning

Maintain and update the Waste Information Data System (WIDS)

Dev§1qp and administer the Integrated Data Bank (IDB) initiated in
FY 1984

Provide cost and schedule support to the Hanford Waste Management
Plan and Technology Plan updates

Develop and impliement a cost effective information management and

information retrieval system that will provide good traceability
for the bases of technical and programmatic decisions
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e Develop and implement methodology for assuring that all waste
processing and disposal system major requirements and criteria are
jdentified and addressed

e Define and establish a system and heirarchy for baseline
documents.

Status

A Waste Management Advanced Planning Group has been established. This
group has been responsible for issuing past and current versions of the HWMP
and the HWMTP. A group of highly qualified consultants has been
estabiished.

The Integrated Data Base (IDB) was initiated in FY 1984 to provide an

administrative control on the release of data. The Waste Information Data
System (WIDS) is the primary source of data for onsite inventories.

Tasks to Close the Issue

DCS-2.1 Issue a detailed strategy document or plan

This document will address the specific items identified in
the scope section above and the tasks listed below, plus any
additional items needed for closure of this issue which may be
identified during the planning process. ($45,000)

DCS-2.2 Integrated Planning

Provide integrated planning as a basis for technology
development and budgeting. ($3,250,000)

This task will inciude the following elements:
o Update the HWMP and HWMTP
¢ Provide technical support for preparation of budgets
¢ Prepare briefings on regquired waste management planning

¢ Administer the group of consultants established in
FY 1984 '

¢ Conduct follow-up engineering associated with site-
specific planning.
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DCS-2.3

DCS-2.4

DCS-2.5 .

Flow Diagram

Develop and maintain IDB and WIDS

Maintain current data and administrative systems. Provide
cost and schedule support to the Hanford Waste Management Plan
and Technology Plan updates. ($3,460,000)

Develop a program-wide information management system

Develop and impiement a cost effective information retention
and retrieval system to provide good traceability of the bases
for technical programmatic decisions. The system could
involve establishing a central file for all internal
correspondence and extending the retention time for internal
reports in document control files. Establish a system and
hierarchy of baseline documents. Two good sources of onsite
experience are the FFTF and BWIP projects. ($1,200,000)

Develop and implement methodology for identifying system
requirements

Methads are required to identify and organize all criteria and
requirements that must be met before final waste processing
and disposal systems can be implemented. Methods for
organizing requirements may include requirement trees or
requirement hierarchies.. )

Comprehensive system design studies may be employed to
determine technical data requirements. ($785,000)

The logical order of performing the tasks to close this issue is
illustrated in Figure IV-3.

Costs to Close the Issue

Manpower:

$8,740,000

Key Technical Decisions

No key technical decisions were identified as being required for
closure of this issue.
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Tachnical Issue DCS-3
SINGLE-SHELL TANK WASTES

Statement of Issue

The technical issue is: What standards and criteria are needed to
ensure environmentally acceptable in-place stabilization and disposal of
single-shel] tank wastes, and what technical tasks must be organized and
compieted to provide the required guidelinas?

This technical issue involves those efforts required to develop
criteria and standards for safe and cost-effective in-place stabilization
and disposal of single-shell tank waste. These criteria and standards will
addrass both radioactive and chemical waste hazards and must be consistent
with DOE and EPA guidelines. They must address all parameters (e.q.,

moisture content, complexant level, etc.) that affect the design and
performance of the disposal system.

Scope

Included in thé scope of this issue are:

¢ Identification of those parameters for which criteria are
necessary to provide adequate disposal of wastes in single-shell
tanks.

e Statement of definitive standards for each parameter; such
standards will be based on laboratory data, pilot plant data,
field data, requlatory guidance, and environmental performance
assessments.

¢ Development of the appropriate criteria and standards.

General criteria and specific standards required for disposal of
single-shell tank wastes must, at a minimum, address the following
parameters: .

o Waste characterization (e.g., chemical and radiochemical contents)

e Waste temperature

e Complexant effects

o Moisture effects

e Disposal method (retrieval or in-place stabilization and disposal)

s Dome 7i171 material

o Surveillance {postdisposal)
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Status

A preliminary set of criteria and standards based primarily on draft
regulatory guidance and appropriate scientific literature has been prepared.
Predisposal characterization standards have also been drafted. Site
specific field work, laboratory tests, and performance assessments will
provide input for definitive criteria and standards.

The applicability of provisions of the Resource Conservation and
Recovery Act (RCRA, 1976) and State of Washington Administrative Codes (WAC,
1976) to the disposal of radioactive and hazardous/toxic (nonradioactive)
Hanford site waste has not yet been determined.

Tasks to Close the Issue -

The following work must be compieted to set forth criteria and
standards for onsite stabilization and disposal of single-shell tank wastes:

DCS-3.1 Develop general criteria

Identify and develop the general criteria needed for in-place
stabilization of single-shell tank’'wastes. Both radiological
and chemical hazards will be considered. This task includes
reviewing information deveioped as part of technical baseline
analysis, disposal system plans, and existing and proposed
regulations for waste disposal. Criteria developed will be
technically defensible, based on existing and proposed
regulations, and consistent with overall Hanford Site waste
disposal criteria. Specific standards that are needed both
for engineering guidance and disposal system performance
evaluation will aliso be identified as part of this task.
($100,000)

DCS-3.2 Derive predisposal characterization standards

Predisposal characterization standards will specify the type
of samples required from individual tanks, analytical
procedures for extracting the samples, and documentation.of
these samples. A1]l characterization data that are required by
regulations must be obtained. ($210,000)

DCS-3.3 Derive maximum permissible waste temperature standards

Maximum permissible waste temperature standards will be
established. The work required will include modeling of peak
temperatures generated using various fill materials.
($140,000)
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Determine organic complexant standards

Standards on the allowable amount of organic complexants in
single-shell tank wastes will be determined. This task ‘
involves groundwater transport modeling using appropriate
experimentally determined data on the uptake of radionuclides
by Hanford Site soils from waste solutions containing
complexants. ($140,000)

Establish moisturs limits

Standards on the amount of moisture permissible in single-
shell tank wastes prior to in-place stabilization will be
established through thermodynamic modeling and calculation
procedures. (3$140,000)

Develop standards for isolation

Standards will be prepared for the type and degree of tank
farm jsolation required, including specifications for line
cutting and capping methods and materials, riser removal, and
removal or sealing of walls. This task also includas
providing standards and criteria for markers and engineered
barriers. Barrier criteria will address the long-term effects
of surface erosion, groundwater transport, and plant, animal,
and human disruption of the disposal site. ($260,000)

Specify standards for dome fil1l materials

Standards for dome fill materials will include specifications
to be derived for the types of acceptable materials, for the
degree of void fill required, and for chemical and mechanical
properties of fill materials. ($200,000)

Develop postdisposal surveillance standards

Standards including types of raquired radiation detection
instruments, frequency and duration of monitoring, and the
documentation and reporting of data need to be established for
the postdisposal period. ($150,000)

The Togical order of performing the tasks required to close the singie-
shell tank wastes technical issue for disposal criteria and standards is
illustrated in Figure IV-4,
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Costs to Close Issue

Manpower: $1,340,000

Key Technical Decisiens

No key technical decisions were identified as being required to develop
disposal criteria and standards for single-shell tank wastes, beyond
development of an overall Hanford Site disposal criteria and a definition of
a consistent approach to establishing Timits for each waste type.

Bibliography

RCRA (1976), "Resource Conservation and Recovery Act," Washingtom, D.C.

WAC (1984), "Dangerous Waste Regulation," Washington Administration Code,
Olympia, Washington.

Iv-20



te
e

ot e g -

{DCS-1)

Fom——————

————— -l——-——_l

DCS5-3.1 %

PERFORMANCE
ASSESSMENTS

DEVELCP
GENERAL
CRITERIA

FIGURE 1IV-4.
Standards for Single-Shell Tank Wastes.

»

DCS-3.2

DERIVE
PREDISPOSAL
CHARACTERIZA-
TION
STANDARDS

DCS-3.3

DERIVE
MAXIMUM
PERMISSIBLE
WASTE
TEMPERATURE
STANDARDS

DCS-3.4

DETERMINE
ORGANIC
COMPLEXANT
STANDARDS

DCS-3.5

ESTABLISH
MOISTURE
LIMITS

TECHNICAL

DC5-3.6

DEVELOP
STANDARDS FOR
ISOLATION

ISSUE
CLOSED

l

DCS-3.7

SPECIFY
STANDARDS FOR
DOME FILL
MATERIALS

DCS-3.8

~—

DEVELOP
MONITORING
STANDARDS

INPUT TO TECHNICAL
ISSUES 55T 1-8 AND
TODLS-2

P$84-3017-12

Flow Diagram DCS-3--Disposal Criteria and

Iv-21



This page intentionally left blank.

Iv-22



g

-

400N

2

Technical Issue DCS-4

CONTAMINATED SQOIL AND SOLID WASTE BURIAL SITES

Statement of Issue

The technical issue is: What standards and criteria are needed to
ensure environmentally acceptable in-place stabilization and disposal of
contaminated soil and solid waste burial sites, and what technical tasks
must be organized and completed to provide the required guidelines?

This technical issue involves the work needed to darive criteria and
standards that will provide guidelines for safe, yet cost-effective, in-
place stabilization of contaminated soil and solid waste burial sites. Such
criteria and standards will address both radiocactive and chemical waste
hazards and must be consistent with DOE and EPA regulations and guidelines.
They must address all parameters (e.g., subsidence control, barriers,
markers, etc.) that affect the design and performance of the disposal
system.

Scope

This issue involves:

® Identification of those parameters for which criteria are
necessary to provide adequate in-place stabilization and disposal
of 1iquid and solid waste disposal sites.

e Statement of definitive standards for each parameter. Such
standards will be basad on field data, regulatory guidance, and
environmental performance assessment. :

e Development of the appropriate criteria and standards.

The need for criteria and standards has already been identified for the
following waste disposal system parameters:

¢ Site characterization (predisposal)
® Subsidence control
® Barriers and markers

e Surveillance (postdisposal).
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Status

Preliminary criteria were based primarily on draft regulatory guidance
and appropriate scientific literature. Site specific field work and
environmental performance assessments are required to produce definitive
criteria and standards.. Barrier field testing is underway; results from
such testing will provide specific data for preparing barrier standards.

The applicability of provisions of the Resource Conservation and
Recovery Act (RCRA, 1976) and State of Washington Administrative Codes (WAC,
1976) to the disposal of radioactive and hazardous/toxic (nonradioactive}
Hanford site waste has not yet been determined.

Tasks to Close the Issue

The following tasks must be completed to obtain definitive disposal
criteria and standards:

DCS-4.1 Develop general criteria

Identify and develop the general criteria needed for in-place
stabilization of contaminated soil and solid burial sites.
Both radiological and chemical hazards will be considered.
This task will include reviewing disposal system plans and
existing and proposed reguiations for waste disposal.
Criteria developed will be technically defensible, based on
existing and proposed reguiations, and consistent with quality
assurance and overall Hanford Site waste disposal criteria.
Specific standards that are needed both for engineering
guidance and for evaluating disposal system performance will
also be identified as part of this task. ($75,000)

DCS-4.2 Develop characterization standards

Site characterization standards which appropriately consider
quality assurance considerations will specify the type and
frequency of sampling and the amalytical procedures and
records. This task will address Tocation of voids, toxic
chemical and radionuciide distribution, and the proximity of
aquifers. A1l characterization data required by regulations
should also be addressed. ($70,000)

DCS-4.3 Develop subsidence control standards

Subsidence control standards which appropriately address
quality assurance considerations and Greater Confinement
Disposal will be prepared for both contaminated soit and solid
waste burial sites. For contaminated soil sites, standards
for void filling, Tine grouting, riser removal, and well
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sealing will be promulgated., For solid waste sites and
caissons, types and degrees of subsidence control measures to
be applied prior to barrier placement will be specified.
($290,000)

Develop waste form modification standards

Waste form modification standards will be prepared for both
contaminated seil and solid waste sites. Currently envisionad
techniques include In Situ Vitrification (ISV) and grouting.
Standards will address both radiological and chemical
considerations. Development of performance assessment tools
of DCS-1 is a prerequisite to determining whether wastes form
modification is necessary or advantageous. ($490,000)

Develop barrier and marker standards

Barrier and marker standards will bea formulated. As a
prerequisite, unsaturated flow modeling will be conducted to
predict long-term effects of surface barrier design on waste
migration resulting from the accumulation of surface water
infiltrating through the barrier. Long-term biotic transport
medeling (as in DCS-3) 1is also required. Marker design and
field test work are required, particularly for TRU sites, to
develop markers that will remain intelligible for long
periods. (%$120,000)

Develop postdisposal surveillance standards

Postdisposal surveillance standards will include specification
of radiation detection instrumentation, frequency and duration
of monitoring, and documentation and reporting requirements.
($100,000)

Davelop caisson disposal standards

Standards for the retrieval and/or disposal of Hanford
caissons will be formulated. Specifications for the type of
caisson fill material and the necessity for retrieval will be
included. ($50,000)

Figure IV-5 illustrates the logical order of performing the tasks-

required to close the contaminated soil and solid waste burial sites
technical issue for disposal criteria and standards.

Costs to Ciose the Issue

Manpower:

$1,200,000
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Key Technical Decisions

No key technical decisions were identified as being required to develop
disposal criteria and standards for contaminated soil and solid waste burial
sites, beyond development of an overall Hanford disposal criteria and
definition of a consistent approach establishing 1imits for each waste type.
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Technical Issue DCS-5
DOUBLE-SHELL TANK WASTES

Statement of Issus

The technical issue is: What criteria and standards are needed for
environmentally acceptable disposal of existing and future double-shell tank
wastes, and what technical tasks must be organized and compieted to provide
the required guidelines?

According to the current reference plan, the non-TRU fraction of
double-shell tank wastes will be converted to a grout form for near-surface
disposal while the TRU fraction will be vitrified for deep geologic
disposal. A1l the criteria needed to design safe and cost effective systems
for disposal of double-shell tank wastes have not been specifically
jdentified. In particular, performance criteria and standards for
development of both grout and glass waste forms as well as for the entire
disposal system need to be derived. The criteria and standards should be
both technically defensible and consistent with applicable requlations,
orders, and guidelines. They should also address both radiological and
chemical considerations and hazards.

Scope

The scope of this issue inciudes:

e Identification of those parameters for which criteria are
necessary to provide guideiines for safe, yet cost-effective
disposal of double-shell tank wastes.

s Statement of definitive standards for each significant parameter
in the disposal system. Standards will be based on field data,
regulatory guidance, and environmental performance assessments.

e Develop the appropriate criteria and standards.

Criteria and standards required for grouting of selected double-sheil
tank waste will, at a minimum, address the following disposal system
parameters:

e MWaste characterization (e.g., chemical and radionuclide contents)

9 Disposal of empty double-shell tanks

o Waste form characteristics |

e Disposal site requirements

Iv-29



¢ Barriers and markers
e Postdisposal surveillance.

Criteria and standards required for vitrification of selected double-
shel] tank wastes will, at a minimum, address the following parameters:

e Waste characterization (e.g., chemical and radionuciide contents)
o Waste form and package characteristics

¢ Interim storage and transport.

Status .

Criteria and standards have not yet been developed specifically for the
disposal of Hanford double-shell tank wastes. The HDW-EIS, which is
currently being prepared, will permit decisions to be made regarding the
implementation of disposal schemes using grout and glass waste forms.
However, criteria and standards defining acceptable performance for these
waste forms will not resuit from the NEPA process. '

Site selection criteria were required for selection of the grout
disposal sites by DOE Order 5820.2. These criteria were developed and the
grout site has been selected. Site qualification criteria are being
developed as the next step.

Based on proposed draft rulemaking, as presented in 10 CFR 262, the
provision$ of the Resource Conservation and Recovery Act (RCRA, 1876) and
State of Washington Administrative Codes (WAC, 1976) do not apply to wastes
stored in Hanford Site double-shell tanks.

Tasks to Close the Issue

The following tasks close the issue of criteria and standards for
disposal of doubie-shell tank wastes:

DCS-5.1 Develop general criteria for grout disposal

Identify and develop general criteria for disposal of grouted
wastes in a near-surface environment. Both radiological and
chemical hazards will be considered. This task will include
reviewing disposal system plans and existing and proposed
regulations for waste disposal. Criteria developed will be
technically defensible, based on existing and proposed
regulations, and consistent with overall Hanford waste
disposal criteria. Specific standards that are needed both
for engineering guidance and for disposal system performance
evaluation will also be identified as part of this task.
($100,000)
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DCS-5.2 Develop general criteria fpr disposal of vitrified wastes

DCS-5.3

DCS-5.4

DCS-5.5

DCS-5.6

Identify and develop general criteria for interim storage,
transport, and repository disposal for vitrified wastes. Both
radiological and chemical hazards will be considered. This
task will include the review of disposal system plans and of
existing and proposed regulations for waste disposal.

Criteria daveloped will be technically defensible, based on
existing and proposed requlations, and consistent with overall
Hanford Site waste disposal criteria. Specific standards that
are needed both for engineering guidance and for disposal
system performance evaluation will also be identified as part
of this task. ($75,000)

Develop feed stream characterization standards

Standards will be developed for characterizing the feed
streams to the grout and glass plants. These standards will
specify the radionuclides and chemicals of concern, the Tevels
of sensitivity required, the frequency of sampling, the sample
size, etc. ($75,000)

Develop standards for grout disposal

Standards will be developed for the entire grout disposal
system inciuding waste form performance for various
radionuclides and potentially hazardous chemical constituents,
waste form durability, and barriers. Specific emphasis in
this task will be placed on waste form performanca and
durability. Standards for barrier design will be developed
utilizing work done under technical issues DCS~4 and SST-7.

(5250,000)

Develop standards for glass waste form and waste package
performance

Repository disposal standards and regulations are established
by several federal agencies. Existing and proposed
regulations, standards, and guidelines for repository disposal
will be utilized to tailor Hanford-specific standards that
will define the required characteristics and performance of
both the glass and the waste package. One element of this
activity is the review of candidate waste streams to determine
what can be disposed as a glass waste form. ($150,000)

Deveiop standards for interim storage and transport

Standards will be established with respect to record keeping
for storage and certification of the glass canisters for
shipment. ($50,000)
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DCS-5.7

DCS-5.8

DCS-5.9

DCS-5.10

DCS-5.11

Flow Diagram

Develop double-shell tank disposal criteria

General criteria, based on existing and proposed regulation,
standards, orders, and guidelines will be developed for
disposal of double-shell tanks. This task will utilize work
performed under technical issue DCS-3. ($100,000)

Develop standards for isolation of double-shell tanks

Standards will be prepared for the type and degree of tank
farm isolation required, incliuding line cutting, capping
methods and procedures, riser removal, etc. ($75,000)

Develop standards for clean out and stabilization

Standards will be developed regarding the amount of residual
waste or contamination that may remain in the tanks as well as
defining the requirements for stabilization of the tanks.
($200,000) ’

Develop standards for barrier performance

Standards for barriers over the double-shell tanks will be
developed. This work will take into consideration the leveil
of residual waste and stabilization material to optimize the
barrier requirements. Work regarding barriers performed under
technical jssues DCS-3, DCS-4, and SST-7 will be utilized by
this task. ($200,000)

Develop postdisposal surveillance standards

Postdisposal surveillance standards will include
specifications of monitoring instrumentation, frequency and
duration of required monitoring, and reporting requirements.
($100,000)

Figure IV-6 illustrates the logical order of performing the tasks

required to close the double-shell tank wastes technical issue for disposal
criteria and standards.

Costs to Close the Issue

Manpower:

$1,380,000

Iv-32



10170

Key Technical Decisions

No key technical decisions were identified as being required to develop
dispesal criteria and standards for Double-Shell Tank Wastes, beyond
development of an overall Hanford Site disposal criteria and definition of a
consistent approach to establishing 1imits for each waste type.

Bibliggraphy

RCRA (1976), "Resource Conservation and Recovery Act," Washington, D.C.

WAC (1984), "Dangerous Waste Regulation," Washington Administration Code,
0lympia, Washington.
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Technical Issue DCS-6

- CAPSULES

Statement of Issue

The technical issue is: What c¢riteria and standards must_be specified
to ensure environmentally acceptable disposal of encapsulated 137¢sC1 and
9OSrF2, and what technical tasks must be organized and completed to provide
these guidelines?

This technical issue involves those efforts required to pregare
criteria and standards for safe and cost-effective disposal of 9 Srfp and
37CsCT capsules and associated overpacks. These criteria and standards
must be consistent with DOE and EPA guidelines and will address all
parameters (thermal, corrosion, structural, etc.) that affect the design and
performance of the overall capsule disposal system.

Scope

Included in the- scope of this issue are:
o Identification of those parameters for which criteria and

standards are necessary to provide adequate disposal of the
capsules

® Development of the specific criteria and standards for each
parametar; such ¢riteria and standards will be based on laboratory
work, field data, regulatory guidance, and environmental
performance assessments.

Criteria and standards required for disposal of capsules will, at a
minimum, address the following disposal system parameters:

@ Encapsulated products

e Corrosion Timits

o Thermal 1imits

® Overpack materials

8 Waste form charactaristics

o Interim storage and transport
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Status

Aithough complete criteria and standards for disposal of encapsulated
wastes are not yet available, some relevant progress has been made toward the
definition of such standards. Analytical and laboratory work to define
capsule performance at anticipated geologic repository temperatures has been
compieted for strontium capsules (Fuliam, 1981) and has begun for cesium
capsules. Thermal analyses of several overpacks and emplacement options
have been completed. Standards previously established for 137CsC1 and
9OSrF2 quality, capsule weld quality, and capsule curie content are used
routinely during encapsulation operations.

Tasks to Close the Issue

To arrive at a set of criteria and standards for disposal of
encapsulated waste in deep geologic strata, the following tasks must be
completed: )

DCS-6.1 Develop general criteria

This task will include reviewing disposal system plans and
existing and proposed regulations for waste disposal.

Criteria developed will be technically defensible, based on
existing and proposed regulations, and consistent with overall
Hanford Site waste disposal criteria. Specific standards
needed both for engineering guidance and disposal system
performance evaluation will be identified. ($75,000)

DCS-6.2 Establish thermal, corrosion and structural standards

Thermal, corrosion, and structural standards wiil be
established for capsule overpacks. These standards will
address requirements for interim storage, transport and
repository disposal. ($150,000)

DCS-6.3 Establish disposdl standards for the waste form and waste
package

Standards for the waste package and waste form, applicable for
repository disposal, will be estabiished. These standards
will be the basis for package and waste form design
constraints. Thermal 1imits, radiation 1imits, and material
compatibility properties will be considered. ($175,000)

Fiow Diagram

Figure IV-7 illustrates the Togical order of performing fhe tasks
required to close the capsules technical issue for dispesal criteria and
standards.
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Costs to Close the Issus

Manpower: $400,000

Key Technical Decisions

The key technical decisions identified as being required to develop
disposal criteria and standards for capsules, include development of an
overall Hanford Site disposal criteria, definition of a consistent approach
to astablishing 1imits for each waste type, and a decision to whether
capsules will be disposed onsite or stored and later shipped to & repository
for disposal.

Bibljography "

Fullam, H. T. (1981), Compatibility of Strontium-90 Fluoride with
Containment Materials at Flevated Temperatures, PNL-3833, Pacific
Northwest Laboratories, Richland, Washington.
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Technical Issue DCS-7
MISCELLANEOUS AND SOLID TRU WASTES

Statement of Issue

The technical issue is:

(a) Exactly which criteria and standards are needed for
environmentally acceptable disposal of miscellaneous radicactive
wastes, toxic substances, and hazardous material stored at the
Hanford Site, and what tasks must be organized and completed to
provide the required guidelines?

(b) What criteria are needed for the onsite handling, storage, and
treatment of solid TRU wastes?

Specialized procedures, techniques, and systems, beyond those developed
for other types of wastas, ara required for handling and disposal of
miscellaneous radicactive waste, toxic substances, and hazardous material
stored at the Hanford Site. Criteria and standards that clearly define the
guidelines for proper disposal of miscellaneous wastes need to be
established. Criteria for onsite handling and treatment of selid TRU wastes
must be consistent with Waste Acceptance Criteria established by the Waste
Isolation Pilot Plant (WIPP/WAC).

Scope
The scope of this task includes:

¢ Identification of those parameters for which standards are
necessary to provide adequate disposal of radionuclides, hazardous
materials, and toxic substances ‘

e Analysis and evaluation of national hazardous and toxic waste
regulations and standards for adaptation of those technical bases
that are applicable to mixed-waste streams

8 Preparation of definitive standards for each aspect of the
disposal system based on field test data, reguilatory guidance, and
environmental performance assassments

e Development of criteria associated with the Waste Receiving and
Packaging (WRAP) Facility for solid TRU wastes.
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Standards are required for the following identified miscellaneous waste
streams:

¢ Radioactive sodium metal

¢ Radioactive organic solvents, solutions, and mixtures including
compTlexing agents. .

Status

A Resource Conservation and Recovery Act (RCRA) Part B Permit
Application is being prepared for submittal to the EPA. The Permit
Application will identify those miscellaneous wastes containing both
radivactive and hazardous chemical constituents that will be regulated under
the RCRA. The application is scheduled for submittal by November 1985.

Tasks to Close the Issue

Completion of the first two tasks in the following 1list is necessary
prior to development of standards for currently identified miscelianeous
wastes. Additional technological developments may be necessary to establish
standards for disposal of future miscellaneous wastes. These technology
needs will be incorporated into appropriate criteria as they are identified.

DCS-7.1 Develop general criteria for miscellaneous wastes

This task will include reviewing disposal system plans and
existing and proposed regulations for waste disposal.
Criteria developed will be technically defensibie, based on
existing and proposed regulations, and consistent with overall
Hanford Site waste disposal criteria. Specific standards
needed both for engineering guidance and disposal system
performance evaluation will be identified. (375,000)

pCS-7.2 Derive standards for sodium and organic liquids

Derive standards for treatment and disposal of contaminated
sodium metal and stored radioactive organic liquids.
Specification of standards will address required waste
characterization and treatment (e.g., incineration, etc.) and
procedures and requirements of the disposal system.
($165,000)

DCS-7.3 Derive standards for disposal of other miscellaneous wastes

Tasks are yet to-be-determined to derive standards for other
as yet unidentified miscellaneous wastes. ($250,000)
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DCS-7.4 Develop general criteria for the onsite handling, storage, and
treatment of TRU waste

Identify and develop general criteria needed for the onsite
handling, storage, and treatment of TRU waste. This task
includes criteria associated with the Waste Receiving and
Packaging Facility (CH and RH) and would address dose rates,
criticality, flammability, pressurization potential,
reactivity, and hazardous chemical constituency of handled
waste. Criteria developed will be consistent with waste
accepntance criteria established by the Waste Isolation Pilot
Plant., ($50,000)

0CS-7.5 Develop waste form modificatéon standards

Develop waste form modification standards for TRU waste sites.
Development of performance assessment tools of DCS-1 is a
prerequisite to determining whether waste form modification is
necessary or advantageous. ($100,000)

Flow Diagrams

Figure IV-8 illustrates the logical order of performing the tasks
required to close the miscellaneous wastes technical issue for disposal
criteria and standards.

Losts to Close the Issue

Manpower: $640,000

Key Technical Decisions

No key technical decisions were identified as being required to develop
disposal criteria and standards for miscellaneous wastes, beyond development
of an overall Hanford disposal criteria and definition of a consistent
approach to establishing 1imits for each waste type.

Bibliopgraphy

RCRA (1976), "Resource Conservation and Recovery Act,” Washington, D.C.

WAC (1984), "Dangerous Waste Regulation," Washington Administration Code,
Qlympia, Washington.
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Technical Issue DCS-8

SAFETY AND ENVIRONMENT

Statement of Issue

The technical issue is: What safety and environmental documentation is
needed to ensure that compiiance with regulations s achieved and the publiic
is adequately informed?

Safety and environmental documentation must present pertinent
information relative to the impacts of implementation of the disposal
actions for Hanford Defense Waste. This documentation is required by
federal law and DOE Orders, specifically the Natiomal Environmental Policy
Act and DOE Orders 5440.1B, 5481.1, and 5481.1A.

Safety and environmental documentation will serve as a mechanism to
provide the reasonable observer with confidence that disposal actions at the
Hanford Site are being conducted in a safe and responsible manner.

Scope

Safety and environmental documentation wilil be required for all major
disposal actions. Such disposal actions may include:

e Hanford Waste Vitrification Plant (HWVP)
o In Situ Vitrification (ISV)

¢ Stabilization of Contaminated Soil Sites
8 Transportable Grout Facility (TGF)

o B Plant Process Implementation

e Single-Shell Tank Stabiiization

'y Contact/Reﬁote Handled TRU Waste Receiving and Packaging (WRAP)
Facility -

e Stabilization of Solid Waste Burial Sites

Safety documentation will identify operational hazards and risk
acceptability. Environmental documentation is part of a broader process and
will support decision making for the selection of specific disposal actions
and their impacts upon the environment. Specific tasks and associated costs
for providing environmental and safety documentation are addressed in the
appropriate_disposal technology issues; e.g., DST-6 [Immobilization {Glass)]
and DST-7 [Immobilization (Grout}]. The scope of this issue specifically
addresses preparation of the HDW-EIS.
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Guidance for preparation of safety and environmental documentation is
found in the DOE Environmental Compliance Guide (DOE, 1981).

Status

An environmental documentation strategy planning document has been
prepared and is in draft form. Safety documentation for three of the
projects is scheduled. A briefing is planned prior to the release of the
HDW-EIS to inform state officials that the Draft EIS will be released in
February 1986.

Tasks to Close the Issue

The following tasks are required to close the Safety, Environmental,
and External Affairs Issue:

DCsS-8.1 zPrepare and issue EIS and record-of-decision T

An EIS is an extensive environmental assessment of a broader
scope than an EA. Environmental Impact Statements inciude
probabilistic risk assessment techniques. These documents
require extensive public review. (%$960,000)*

Flow Diagrams

A flow diagram indicating interaction between the subject activities to
close the technical issue is provided in Figure IV-9.

Costs to Close the Issue

Manpower - $960,000

Key Technical Decisions

None.

Bibliography

DOE (1981), Environmental Compliance Guide (DOE/EV-0132), U.S. Department of
Energy, Washington, D.C.

*Inciudes costs for Rockwell Hanford Operations only. Pacific
Northwest Laboratory costs are not included.
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V. SINGLE-SHELL TANK WASTES

A. REFERENCE DISPOSAL PLAN

The reference plan described in the HWMP for disposal of singie-shell
tank (SST) waste is shown in Figure V-1. Table V-1 lists significant dates
associated with disposal of SST waste.

B. SCHEDULE

Schadules for resclving the technical issues ara shown in Figure V-2.

C. COST SUMMARY

Table V-2 summarizes the costs (escalated through FY 1987) associated
with development of technology required to close the SST technical issues.
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TABLE v-1. Significant Hanford Waste Management Dates--

Single-Shall Tank Wastes.

FY 1987-1991

FY 1991
FY 1991
FY 1990-2010

FY 2030

Conduct single-shell tank in-place stabilization and disposal
demonstration (TY farm)

Completa interim stabilization of all single-shell tanks
Complete interim isolation of all single-shell tanks

Operational final stabilization and isolation of most single-
shell tanks

Complete isclation and stabilization of high-heét single-
shell tanks




@11 273 1997
FISCAL YEAR
NO. | DESCRIPTION FOST
84185)86)87 |88 |89)90)91]92|93|94]096][96]|97] 98|99 f2c00 5500
SST-2 | CHARACTERIZATION $ AN
SST-3 | HEAT MANAGEMENT O AN
§5T-4 | COMPLEXANT EFFECTS O A
SST-65 | MOISTURE EFFECTS O- AN
SST-6 | DOME FIELL ¢ AN
$5T-7 | PROTECTIVE BARRIERS® § LAY
SST-8 | MARKERS* § —

oA

*THE DYRATION QF THESE ISSUES INCLUDES AMPLE TIME FOR MONITORING THE S5T
BARRIER AND MARKER PERFORMANCE. HOWEVER, IT IS EXPECTED YTHAT SUFFICIENT
INFORMATION WILL. BE ACQUIRED TO PERMIT IMPLEMENTATION OF BARRIER AND
MARKER EMPLACEMENT ON AN OPERATIONAL BASIS IN SST FARMS BY 1390.
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FIGURE V-2. Schedules for Resolving Single-Shell Tank Technical Issues.
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TABLE V-2, Estimated Technology Development Costs--

Single-Shell Tank Wastes.

Technical issue

Estimated costs

($1,000)
Identifi- . -
g;;gg? Title Manpower Material egﬁ?;;glt Total
SST-1 Interim Management a a a a
$ST7-2 Characterization $16,600 $ 270 $1,910 $18,800
S87-3 Heat Management 840 210 1,050
S57-4 Complexant Effects 2,870 315 245 3,430
"~ §ST-5 Moisture Effects 2,740 200 235 3,180
SST7-6 Dome Fill 5,780 980 700 7,460
_ $ST-7  Protective Barriers®P 6,910 2,020 155 9,080
SST-8  MarkersP ' 200 20 220
TOTAL (rounded) $36,000 $4,020 $3,240  $43,300

Acosts for Interim Management shown in Appendix B.

bIncludes Costs for Contaminated Soil Sites and Solid-Waste Burial

Sites.
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Technical Issue SST-1
INTERIM MANAGEMENT

For reasons stated on page I-4, this Technical Issue is now addressed
in Appendix B.
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Technical Issue SST-2
CHARACTERIZATION

Statement of Issue

The technical issue is: What are the amounts, composition, physical
properties, and chemical properties of the SST wastes?

To accomplish in-place stabilization and disposal of SST wastes in a
safe and cost-effective manner, information concerning the chemical,
radiological, and physical properties of the wastes is needed. Sampling and
analysis techniques, equipment, and procedures are needed to develop & data
base for use in the technical baseline {(DCS-2). Tasks which must be
completed to obtain the necessary characterization information are described
in this technical issue.

Scope

Waste characterization includes the development of a plan to assemble
and validate existing characterization data and to acquire additional data
as required. The waste characterization data will be used to form a data
base for the SST wastes. . '

Three metheds of characterization are being pursued: (1) simulation
modeling, (2) sampling and analysis, and (3} in-tank measurements.
Development work is requiresd to calibrate and validate the TRAC (Track -
Radioactive Components) ccmputer model which is used to estimate the total
waste inventory and the distribution of waste components among tanks. Core
sampling equipment which takes waste samplies from the single-shell tanks
while maintaining the waste layers will be demonstrated. In situ
measurement techniques will also be developed; these allow detection of
radionuclides over a larger area than core sampling, but are not nuclide
specific. Data from all three methods will be used to characterize the
waste in the tanks. There is a strong economic incentive to use the
computer model to predict each tank's contents. In the absence of a model,
samples must be taken from each single-shell tank. If the model can be
validated, core sampling and in situ measurement efforts can be reduced.
Core sampling and in situ measurements of waste from selected tanks are
required for the following reasons:

e To provide physical, chemical, and radionuciide data required to
plan for continued interim management and for final disposal of
wastes in SSTs.

o To provide input for risk assessments and engineering analysis.

¢ To calibrate and validate TRAC.

¢ To determine waste profiling data.



Characterization of the hazardous waste distribution and inventory is
included in the scope of this issue.

Methods to validate and manage new data will be developed. Input from
regulatory requirements, risk assessment, and TRAC validation/calibration
will be combinad with statistical ana?ysis to determine sampiing and
analysis priorities.

Status

A computer program (TRAC) is being developed to predict how
radionuclides and process chemicals have been distributed among underground
SSTs through 1980. The data base for this computer model is currently being
audited and updated and should be ready for use in early FY 1985.

The wastes in 12 $5Ts have been sampled and analyzed. These data have
been reviewed, and it has been determined that they cannot provide a basis
for the calibration of TRAC.

The equipment required to acquire samples for model calibration and
validation has been developed. A sampling system with the capability fo
retain samples with consistencies ranging from fluids to hard salt has been
buiit.

A SST sampling and analytical plan has been developed. The approach
presented in the plan uses core sample/analysis results to provide
calibration data for the TRAC computer model. The plan identifies 20 tanks
that will be sampled to calibrate TRAC. After TRAC is calibrated it will be
used to identify an additional ten SSTs to be sampled for the validation of
TRAC. After TRAC has been validated, it will be used to provide
characterization information on the unsampled SS5Ts.

Qualified methods and procedures for receiving and breaking down SST

waste samples and for analyzing the chemical, physical, and radiocactive
characteristics of SST wastes were completed in FY 1984.

Tasks to Close the Issue

S§ST-2.1 Develop and demonstrate in situ profiling technidques

Demonstrate in-tank profiling utiiizing active and passive
detection techniques {e.g., neutron, gamma, and beta
measurements). Instrumentation to perform these measurements
has been applied to disposal sites other than tanks.
Modifications to the equipment are necessary for access to the
tanks and to accommodate dose rates encountered during in-tank
measuremaents. ($200,000)
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$ST-2.2

$57-2.3

$8T-2.4

S§T-2.5

S$ST-2.6

SsT-2.7

SST"Z L) 8

Correlation of samples and in situ measurements

Provide correlations batween measurements made in the
laboratory on sampled waste and in-tank profiling
measurements. Thesa correlations can be usad for
nondestructive measurements of the same type of waste.
($20,000)

Recover and analyze muitiple waste cores from three tanks

Multiple waste cores will be removed from three TY-farm tanks
to evaluate the reproducibility of the sampling equipment and
the uniformity of waste fi11 in the tanks. Thesa multiple
waste cores will also be used to evaluate existing analytical
techniques. ($435,000)

Evaluate sampling and analysis procedures

When analysis of the multiple waste cores is complete, an
evaluation of the sampling and analysis design and procedures
will be performed. This evaluation will determine if the
collected data are of the quality required for the calibration
of TRAC and will be used to decide if the sampling program
needs to be modified. ($10,000)

Modify samnling and analysis procedures

If ﬁecessary, modify sampling design and prccedures to improve
guality of data. ($10,000)

Confirm identity of waste tanks for TRAC calibration

A preliminary l1ist was identified in a tank sampling and
analytical plan. The TRAC inventory data base will be used to
confirm the identity of the tanks that require sampling for
the calibration of TRAC. ($10,000)

Refine TRAC

The TRAC model requires additional development work to refine
the model to a peint where it can be used to characterize the
wastes contained in the SSTs. ($1,950,000)

Sample and analyze waste from 17 waste tanks

Sample and analyze wastes in the selected SSTs. These tanks
include three unsamplied TY-farm tanks and the 14 tanks
identified for (TRAC) calibration. ($1,410,000)
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S5T-2.9

S§ST-2.10

§8ST-2.11

SsT-2.12

§5T-2.13

SST-2.14

SST-2.15

Catibrate TRAC

Calibrate TRAC model using the new analytical data from the
tank sampling program. ($98,000)

Select ten SSTs for TRAC validation

Use the calibrated TRAC computer program to select ten tanks
that will provide that data required for the validation of

TRAC. ($10,000)

Sampie and analvze waste from ten selected tanks

The ten tanks identified by the caiibrated model will be
sampled and analyzed. ($850,000)

Determine confidence level of TRAC model

The tlevel of confidence that can be placed in TRAC predictions
will be quantified. The confidence that is calculated will be
compared with requirements, and a decision will be made on
whather TRAC can be used to characterize the SST wastes or if
additional sample data are required on the remaining tanks.
($70,000)

Characterize SST wastes using TRAC

Characterijze SST wastes using TRAC. Continue to update the
TRAC model including: extension of composition and
transaction bases to all waste streams and waste management
activities, modification of phase transition models, provisicn
for documentation of supporting data, and weighted value
inventories for each waste component. ($409,000)

Compiete characterization of SSTs using core sampling

If necessary, perform core sampling of the remaining 119 SSTs
to determine characteristics of the wastes. ($10,900,000--
assumes 30 of the SSTs were sampled to calibrate/validate
TRAC)

Identify Release Machanisms

Mechanisms controlling the release of hazardous chemicals and
radionuclides from singie-shell tanks will be identified.
Releases will be related to site inventories, waste form
characteristics, local hydrogeology, and soil properties.
Models that quantify the release from individual sites and
groups of sites will be developed as input to performance
assessments. This task will serve as input to DCS-1.4, -1.6,
and -1.9. ($200,000)
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Flow Diagram -

Figure V-4 illustrates the logical order of performing the tasks
required to close the characterization technical issue for SST wastes.

Costs to Close the Issue

Manpower: $16,600,000
Materials: $270,000
Capital Equipment: $1,910,000

Key Technical Decisions

e SST-2 (1): Is the TRAC computer model valid? (i.e., can the
majority of the SST waste be characterized using TRAC?).

A "yes" answer would eliminate the need to perform the complete
characterization of SSTs using core sampiing. ($10,900,000)

V-13



| Sl rem———
t cHARACTERLZA- |
¢ TION CRITERIA

9
]
1 AND STANDARDS

:
4

! ' (DCs-3)
I [

!

i

1

1

H

i

1

vT-A

$51-2.1

351-2.7

REFINE TRAC

51097

£57-2.5

MODFY
SAMPLING AND

i ARALYSIS
EDUR
4124 PROCEDURES

DEVELOP AND
DEMONSTRATE
Wy
PROFULNG
TECHNIQUES

*SINGLE-SHELL TARK WASTES SATISFACTORILY CHARACTERIZED

EVALUATE
SAMPLING AND
ppvleie SST-2.6 $5T-2.4 ss1-29 Y $57-2.40 332,11
PROCEDURES CONFIRM
IDENTITY OF 14 ANALYES WONSTE CALMAATE SELECT 10557 ANALYZE SInGTE
ss1.23 Morae P amrzwaste M| e R SORTAC gl oy htcren M
RECOVER AND CAUBRATION - TANXS 10 TANKS
ANALYZE
MULTIMLE WASTE A
CORES FROM
THREE TANXS
$s1-22
CORRELATION OF
SAMPLES AND
HSITY
MEASUREMENTS
$s5-2.02 S5T-2.13
DETERMINE YES
CONFIDENCE CHARACTERLZE $5T7.2,1%
SSTWASTE ’
LEVEL OF TRAC USING TRAC
- MODEIL WrUTI0
L, Ty A WIPLEMENTATION
ELEA -—-’ ECHMHALISSUE OF th-PLACE
J—— MECHANISMS CLOSED* STABRIZATION
NO AHD
COMPLEIE misrosat
CHARKCTEAIZA.
THON OF 55Ts
USING CORE
SAMPLING
P$84.3017.45

FIGURE V-3.

Flow Diagram SST-2--Characterization,



Technical Issue SST-3
HEAT MANAGEMENT

Statement of Issue

The technical issue is: Will the temperature in any singie-shell tank,
after in-place stabilization and disposal including emplacement of
protective barriers, excead the permissible 1imit, and, if so, what, if any,
technology must be developed and tested to satisfactorily manage (dissipate)

radicactive decay heat in such tanks?

Elevated temperatures are observed in many SSTs due to heat generated
as a result of radiocactive decay. The temperature of SST wastes which have
been stabilized and disposed will increase because of the insulating effects
of the stabilization methods (dome fill and barriers). For most tanks the
increased temperature will not be of concern. For some tanks, however,
temperatures could rise to laevels where there is concern about the thermal
stability of the waste and/or the structural strength of tank components
(e.g., concrete shell). Thus, this technical issue will, first of all,
quantify permissible temperature limits in stabilized and isclated tanks and
then, if necessary, develop methods or technology which can be used to
satisfactorily dissipate decay heat.

Scope

The effects of heat generation in single-shell tank wastes will be
evaluated and thermal management strategies and technology for the in-place
stabilization and disposal of thesa wastes will be developed as part of
closing this issue. The technology requirements include: determining heat
Toading limits under various conditions; identifying the tanks that exceed
those 1imits; and determining required aging periods or developing methods
to meet the thermal requirements.

Status

A parametric heat transfer analysis, which shows the general
temperature responsa of key points in the waste and tank structure fo .
variable heat loadings has been completed. Given a tank temperature limit,
the heat loading 1imits for tanks with dry homogeneous waste may be
determined from the results of this study. The study takes into account the
different tank types and sizes, waste volumes, types of backfill material
and the presence of engineered barriers.
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Tasks to Close the Issue

The following tasks close the issue of heat management of SST wastes:

SST-3.1

SST-3.2

35T-3.3

S57-3.4

Flow Diagram

Evaluate waste propérties versus thermal effects

Perform Taboratory tests with synthetic and actual wastes to
evaiuate thermal effects on the physical and chemical
properties of the waste. ($190,000)

Determine reauirements to meet heat 1imit

Perform an engineering study of the strategy and technology
development requirements to meet the heat content criteria for

$STs. ($40,000)
Select methods to dissipate heat

Perform an engineering study to evaluate and select methods to
dissipate heat in high heat SSTs. ($130,000)

Test methods to dissipate heat’

Perform laboratory and pilot-scale testing and demonstration
of selected heat dissipation methods. ($480,000)

Figure V-4 illustrates the logical order of performing the tasks
required to close the heat management technical issue for SST wastes.

Costs to Close the Issue

Manpower:

$840,000

Materials: $210,000

Key Technical

Decisions

o SST-3 (1): Do any single-shell tanks exceed the heat 1limit for
disposal?

A "no" answer would eliminate the need to perform the following tasks:

- Select methods to dissipate heat. ($130,000)

- Test methods to dissipate heat. ($480,000)

The total savings would be $610,000.
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Technical Issue SST-4
COMPLEXANT EFFECTS

Statement of Issue

The technical issue is: Does the concentration of organic compiexants
in any single-shell tank exceed the permissible Timit, and, if so, what
technology must be developed to permit in-place stabjiization and disposal
of such singie-shell tank waste?

The amount of organic complexants that can be tolerated in wastes in
single~-shell tanks, prior to in-place stabilization and disposal of such
wastes, is the important technical issue considered here. Organic
complexants of several types are present in varying amounts in all single-
shell tank wastes; such complexants can significantly increase the mobility
of radionuclides in the soil and, thus, their presence can significantly
impact onsite stabilization and isolation of singie-shell tank wastes.

Scope

Waste that contains high concentrations of organic complexants is
currently stored in 12 single-shell tanks. Low levels of complexants have
been detected in alil the single-shell tank Tiquors sampled to date.
Acceptable levels of organic complexants in tanks must be established based
on an evaluation of the effects of complexants on radicnuclide transport and
disposal system performance. Then, if necessary, effective and economical
methods of in-tank organic complexant destruction or other enhanced methods
to meet performance requirements of onsite stabilization and isolation need
to be determined.

Status

A preliminary investigation of potential complexant destruction
processes has been undertaken to evaluate their adaptabiiity to Hanford
waste management requirements. Of the methods studied, ozonization at Tow
temperatures has shown the most promise for effective, safe application to
HSDW solutions. Ozonization however, is not practical for in-tank
destruction of complexants. Laboratory studies of thermal degradation have
shown incomplete destruction of complexants.



Tasks to Close the Issue

The following tasks close the issue of complexant effects in SST

wastes:

$ST-4.1

557-4.2

$ST7-4.3

S5ST-4.4

S§T-4.5

SST-4.6

Flow Diaqram

Evaluata needs and methods for In-Tank Complexdnt Destruction

(IC0)

Perform an engineering study to evaluate need for and methods
of in-tank destruction of complexants and recommend technology
development requirements. ($140,000)

Evaluate non-ICD methods

Perform an engineering study to evaluate methods, which do not
involve complexant destruction, to enhance onsite
stabilization and isolation performance for tanks containing
large amounts of complexants. ($145,000)

Test ICD methods

Conduct bench- and pilot plant-scale studies, if required, for
evaluating methods and mechanisms for in-tank destruction of
complexants. ($930,000)

Demonstrate ICD method

Perform in-tank complexant destruction on actual S5T waste.
($1,060,000)

Test non-ICD methods

Conduct bench and pilot scale studies, if raquired, for
evaluating methods and mechanisms for tank stabilization which
do not involve complexant destruction. ($125,000)

Demonstrata non-ICD method via field test

Field test methods which do not invelve complexant destruction
and methods for complexant destrucition outside of tanks.
(3470,000) :

Figure Y-5 illustrates the logical order of performing the tasks
required to close the complexant effects technical issue of SST wastes.
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Costs to Close the Issue

Manpower: $2,870,000
Materials: $315,000
Capital Equipment: $245,000

Key Technical Decision

¢ SST-4 (1): Do any single-shell tanks exceed the Timits for
content of organic complexants?

A 'no" answer would result in elimination of task combinations A or B
as follows:

Combination A

ol - Evaluate needs and methods for ICD. ($140,000)
~ - Evaluate non-ICD methods. ($145,000)
; - Test ICD methods. {$930,000)
" - Demonstrate ICD method. ($1,060,000).
i The total savings would be $2,280,000.
e Combination B
?ﬁ - Evaluate needs and methods for ICD. ($140,000)
: - Evaluate non-ICD methods. ($145,000)
- Test non-ICD methods. ($125,000)

- Demonstrate non-ICD via field test. ($470,000)
The total savings would be $880,000.
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Technical Issue SS7T-5
MOISTURE EFFECTS

Statement of Issue

The technical issue is: Does the amount of moisture in any single-
shell tank (after jet well pumping) exceed the permissible 1imit for in-
place stabilization and disposal and, if so, what technology must be
developed to accomplish further drying of single-shell tank wastes?

Prior to in-place stabilization and disposal of SST wastes, it may be
necessary to reduce their moisture content below levels achieved during jet
pumping. Excessive moisture could reduce the stability of the SST wastes to
levels where the probability of undesirable reiease of radionuclides to the
environment is high enough to preclude implementation of in-place
stabilization and disposal. The thrust of this technical issue is to
determine the need for further waste drying and, if reguired, to develop and
demonstrate satisfactory drying technology.

Scope

The scope of activities involved in this issue includes determination
of the need for further waste drying based on waste properties as a function
of moisture content and on the performance requirements of the cnsite
stabilization and isolation system. Determination of the need for further
drying will take into account possible increases in potential for occurrence
of exothermic reactions. Following the definition of need and the
identification of acceptable moisture levels, in-tank drying technology wilil
be evaluated and, if needed, developed and demonstrated.

Status

The current jet pumping program is the most efficient method for
removing large quantities of interstitial liquids from tank wastes. Earlier
preliminary studies have evaluated additional methods for further waste
drying including direct resistance drying, radio frequency drying, electro-
osmosis, and hot air drying. Proof-of-principle tests of in-tank radio
frequency drying have been conducted in the laboratory. Further studies to
identify optimal frequencies for drying thick waste layers are being
complieted.
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Tasks to Clcse the Issue

The following tasks close the issue of moisture content in SST wastes:

S57-5.1

SST-5.2

SST7-5.3

S§T-5.4

S57-5.5

Flow Diagram

Determine waste stability versus water content

Perform laboratory studies to determine the stability of waste
in SSTs as a function of moisture content. (3$100,000)

Evaluate deligquascent properties of waste

Perform calculations with associated (as needed) field tests
to determine and evaluate the deliquescent properties and
resaturation rates of wastes as a function of time.
($200,000)

Evaluate techniques to meet moisture limits

Perform an engineering study to define and evaluate cost-
effdctive techniques to meet moisture content limits for SSTs.
($105,000) :

Davalop moisture removal metﬁods

Perform bench- and pilot-scale studies on moisture removal
methods identified as being cost effective. ($1,060,000)

Demonstrate moisture removal on a SST

Perform in-tank drying demonstrations on actual SST waste.

($1,270,000)

Figure V-6 illustrates the Togical order of performing the tasks

required to close the moisture effects technical issue for SST wastes.

Costs o Close the Issue

Manpower: $2,740,000
Materials: $200,000
Capital Equipment: $235,000
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Key Technical Decision

¢ SST-5 (1): 1is it necessary to remove moisture from any single-
shell tank after jet well pumping and prior to onsite
;tabiTization and isolation?

A "no answer would eliminate the need to perform the following tasks:

Evaluate techniques to meet moisture limits. ($105,000)

Develop moisture removal methods. ($1,060,000)

Demonstrate moisture removal on an SST. ($1,270,000)

The total savings would be $2,440,000.
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Technical Issue SST-6
DOME FILL

Statement of Issue

The technical issue is: What are satisfactory procedures for filling
major void spaces in single-shell tanks?

Satisfactory in-place stabilization and disposal of wastes in SSTs
requires that the major void space in the tanks be filled to minimize the
effects of ultimate subsidence which could destroy the surface engineered
barrier. This issue addresses the several aspects of developing technology
ggr filling tank void spaces prior to placing engineered barriers over the

Ts.

Scope

The scope of technology development for filling domes of single-shell
tanks must address the following areas:

e Evaluation and seiection of dome fill materials.

¢ Development and testing of methods and equipment for filling void
spaces using previously selected materials.

¢ Demonstration of dome filling technology on an actual single-shel]
tank(s) containing radioactive wastes.

e Response of waste to fill materials.

Status

An engineering study which proposed and outlined a plan for the
demonstration of in-place stabilization and disposal of a single-shell tank
has been completed. Dome fil1l materials and equipment were evaluated in
this study; the use of basalt gravel as the dome fi1l material to be
installed with a slinger was recommended. An engineering study which
provides the preconceptual design for a simulated waste tank fo test dome
fill equipment and methods using selected materials has alsc been finished.

A monitoring plan has been prepared that establishes the basis for a
monitoring program to develop a data base on the performance of waste/fill
material. This data base will be used to fully understand and optimize the

- performance of the disposal method. The design criteria have been prepared

for the equipment to be used during the domefill of the 241-TY tank farm.
Design criteria are presented for the selection of fi1l materials, placement
of fi1l materiais, and monitoring of the waste/fi11 performance.
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Test plans have been prepared that describe the laboratory evaluation
of the physical and chemical interactions between the proposed fill material
and the waste.

Tasks to Close the Issue

The following tasks close the issue of dome i1l of SSTs:

SST-6.1

357-6.2

SST-6.3

$S7-6.4

S§T-6.5

SST-6.6

SST-6.7

Conduct f111 material settling/consolidation studies

Conduct bench-scale studies to determine fi11 material
settling rates and rates of consolidation as a function of the
physical, chemical, and thermodynamic properties of the waste.
($70,000)

Datermine fill material thermal characteristics

Conduct bench-scale studies to determine thermal
characteristics of candidate dome fi11 materials. ($140,000)

Determine instrumentation requirements for dome filling

Determine instrumentation monitoring requirements for dome
fi1ling. Select and test instrumentation monitoring system.
($80,000)

Conduct fill material/waste interaction tests

Conduct a series of laboratory and pilot-scale studies to
examine tank system interactions between Fi11 materials,
waste, moisture, and chemical components. ($400,000)

Conduct dome filling equipment tests

Using selected fi11 materials, design, procure and construct a
mock waste tank, and test the dome fi11 sTinger. ($205,000)

Demonstration of SST dome fill

Design and develop equipment, write proceduras, and write
safety and environmental documentation to be used in a full-
scale demonstration of dome filling. Conduct the
demonstration and monitor the results for a five-year period
(includes monitoring after barrier placement). ($3,990,000}).

Develop SST disposal plan

Daevelop a plan which provides for disposal of all 149 single-
shell tanks. This plan should provide a logical schedule for
working off the tanks as they are isolated and as the
remaining contents decay to appropriate levels for in-place
disposal. (3$300,000)
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S8T-6.8 Develop alternative filling methods

If necessary, develop and test alternative dome filling
materials or procedures. Alternatives may be considered for
tanks containing higher levels of heat, complexants, moisture,
and waste. ($600,000)

Flow Diagram

Figure V-7 illustrates the logical order of performing the tasks
required to close the dome fill technical issue for SSTs.

Costs to Close the Issue

Manpower: $5,780,000
Materials: $980,000
Capital Equipment: $700,000

Key Technical Decisipn

e SS5T-6 (1): Are dome filling techniques acceptable for all tanks?
A "yes" answer would eliminate the need to perform the following task.
- Develop alternative dome fil1ling methods. ($600,000)

The total saving would be $600,000.
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Technical Issue SST-7
PROTECTIVE BARRIERS

Statement of Issue

The technical issue i1s: What fechnoiogy efforts must be expended {o
select, evaluate and test materials for and methods of emplacement of
protective barriers which must be placed over in-place stabilized and
disposed waste disposal Tocations?

Placement of protective barriers to control potential radionuclide
transport, as well as radiation exposure to the inadvertent intruder, is an
essential part of in-place stabilization and disposal of wastes which are
near the surface. Site control is necessary for periods ranging from
hundreds of years to beyond 10,000 years without the need for active
monitoring, maintenance, or institutional controls. The technical issue
involved is to select, evaluate and demonstrate barrier materials, barrier
systems, and emplacement methods which meet all requirements (DOE, EPA,
Washington State).

Scope

Protective surface barriers have been identified as integral components
of in-place stabilization and disposal disposal systems for single shell
tanks and contaminated soil and soiid burial waste sites. Five phases of
technology development are necessary before surface barrier construction can
become operational: (1) technical assessment using simulation models to
help select appropriate designs and to assess long-term effectiveness/
performance of barriers; (2) assessment of natural analogs; (3) field
lysimeter test facility; (4) barrier field testing including bicbarriers and
surface stabilization; and (5) in some cases, testing of barriers on actual
waste sites and facilities.

SimuTation models will be used to help select appropriate barrier
designs to define field test data requirements and to assess the potential
effectiveness/performance of the barrier systems. Based on the information
obtained from the simulations and from the natural analog, barrier systems
and materials will be selected for field testing. A lysimeter field test
facility will also be established to more closely monitor and evaluate the
behavior of water transport in the various barrier systems that will also be
applied in the Protective Barrier Test Facility (PBTF). The PBTF has been
established for the field scale design, construction, and performance
monitoring of selected barrier types. Engineering specifications including
design, construction, and material specifications will be developed.
Relatively short term barrier performance monitoring will support predictive
and simulation modeiing of long-term barrier performance.
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Another performance assessment approach involves the examination of
natural formations and engineered earthen structures which are analogous to
the barrier designs and which have existed for extended times. The
gualitative information obtained from this assessment can be used to help
design natural barrier systems. As an example, sediments deposited during
Pleistocene catastrophic flooding of the Columbia Basin afford a unique
opportunity to evaluate the performance of proposed barrier designs which
are intended to last up to 10,000 years.

The results of model simulations, analog assessment, and PBTF
activities will support the design, construction, and performance assessment
of surface barriers to be demonstrated on various existing waste sites.
Surface barrier technology will be integrated with other onsite
stabilization and isolation disposal methods and demonstrated at a single-
shall tank farm, & contaminated soil site, and a solid waste burial site.

Tasks to Close the Issue

The following tasks close the issue of protective surface barriers.

SST-7.1 Complete natural analogs studies

Complete analyses of selected natural analog sites for the
muiti-layer, massive rock, massive soil, and massive soil with
rock armor barrier types. Alsoc assess erosion processes and
rates and determine rooting characteristics. Document results
and conclusions of the regional survey and detailed material
analog site characterizations. ($305,000)

SST-7.2 Evaluate physical stability of barriers

The physical stability requirements for an protective barrier
will be established. Criteria will include durability and
test specification as well as considerations of subsidence,
erosion, and susceptibility. The stability of the barrier
systems and materials will be evaluated including the effects
of secondary consolidation that could resuit frem the barrier
cover load. Subsidence and differential settling can also be
expected, depending on the construction method, nature of .
wasta, etc.; therefore, the physical stability of the barriers
will be evaluataed. (3$1,000,000)

S§7-7.3 ldentify biointrusion contrel technigues

The requirements for protection against biological intrusion’
of plants and animals will be reviewed. This will include
reviewing plant rooting characteristics (the maximum plant
rooting depths), animal burrowing depths, and methods to
control biointrusion. Biointrusion potential will be
evaluated, primarily using existing site data. {$255,000)
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SST-7.4

SST-7.5

SST-7.6

SST-7.7

SS87-7.8

SST-7.8

Complete erosion control and stability studies

The requirements for the Tong-term protection of the surface
barrier will be reviewed. This will include primarily surface
(wind and water) erosion and a brief review of potential
geomorphologic hazards. Methods to protect the surface will
be assessed including the use of vegetation. Surface
stabilization test plots will be installed as part of the PBTF
and field Tysimeter tests. ($980,000)

Select and optimize more promising barriers for field test
evaluation

Model simulations (of erosion, water transport, biotic
transport stability, etc.) will be used to help select and
optimize appropriate barrier designs for field evaluation and
to determine what field test data are needed for modeil
verification (define data requirements). ($150,000)

Design barriers for fieild evaluation -

Based on the results of the model simuTations and physical
stability evaluation, the most promising barrier systems will
be designed for field evaiuation. Design considerations will
inciude potential for conirol against infiltration, biotic
intrusion, and human intrusion. Evaluate potential sources of
barrier materials as an input to barrier design efforts.
($90,000)

Construct and monitor barrier test plots at the Protective
Barrier Test Facility

Install selected barrier test plots using alternative cover‘
designs including surface stabilization at PBTF and continue
monitoring and evaluation of effectiveness. ($600,000)

Construct and monitor barriers at Controlied Field Lysimeter
Test Facility (CFLTF)

A lysimeter field test facility will be estahlished to more
closely monitor and evaluate the water transport
characteristics of the barrier systems prior to full-scale
testing. A controlled test environment will be used to help
validate the simulation models. ($855,000)

Apply monitoring data to verify simulation model

Selected data from the field tests will be used to verify the
simulation model. Data from various study sites at Hanford,
including PBTF and selected biointrusion and long-term
protection studies, will be used in the model simuiations.
($405,000)
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$ST-7.10 Assess effects of expected climatic changes and barrier

S$§T-7.11

S58T-7.12

S$§T-7.13

S8T-7.14

defects

The effect of climate changes on barrier system performance
will be modeled. The quantity and distribution of
precipitation will be considered. The effects of barrier
defects will be modeled to determine their consequence,
Engineered Barrier Test Facility and field lysimeter test

facility monitoring data will be analyzed and use for

simulation model validation. ($53,000)

Synthetic Tank Waste Barrier Tests

Past studies have shown a potential for raduced barrier
performance due to diffusion, dissolution, and settlement of
waste materials below subject barriers. This task activity
includes laboratory and field investigations of mechanisms
that may significantly reduce the effect of protective
barriers. This task will involve design and construction of
field simulation modules to test mass transfer and
geotechnical properties for tank waste in relation to barrier
performance.

The scope of this task also includes analysis of the surficial
area of tanks expected to fail as a function of time.
Surficial failure will be related to existing data for
corrasion and structural failure events (Defigh-Price 1982,
Dahlke and DeFigh-Price 1983), tank contents, sotil moisture,
tank design, etc. ($995,000)

Develop engineering specifications and design gquide

Results for the PBTF and CFLTF will be used to define design,
procedures, and material specifications for the most prom1s1ng
barrier systems. A design guide will be prepared to help in
the installation of the barriers. ($105,000)

Design barrier for SST farm

Prepare detailed designs for surface barriers to be implaced
in conjunction with the SST disposal demonstration. (Cost
included in SST-7.14.)

Demonstration of protective barriers on SST farm

Parform tank-scale demonsiration on SST farm of protective
barriers. Monitoring and analysis of data is included in
§sT-6.6. ($305,000)
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S§8T-7.15 Design CSS and SWB barrier

Prepare detaiied designs and procedures for implacement of
surface barriers to be constructed at both a CSS and a SWB
. site. ($210,000)

S5T7-7.16 Field-scale demonstration of CSS and SWB barriers

Place a prototype surface barrier {including instrumentation
for monitoring) at a CSS site and an SWB site; monitor barrier
performance and analyze monitoring data. ($600,000)

Flow Diagram

Figure V-8 illustrates the logical order for performing the tasks
required to close the engineered barriers technical issue.

Tasks to Cilose the Issue

Manpower: $6,910,000
Materials: $2,020,000
Capital Equipment: $155,000

Key Technical Decision

e SST-7 (1): Is a field-scale demonstration of engineered barrier
technology for SWB and CSS sites necessary?

A "no" answer would eliminate the need for the following task:
-~ Field scale demonstration of CSS and SWB barriers. ($600,000)
Total cost savings would be $600,000.

Bibliography

DeFigh-Price, C., (1982), Status of Tank Assessment Studies for Continued
In-Tank Storage of Hanford High-Level Defense Waste, RHO-RE-ST-4 P,
Rockwell Hanford Operations, Richland, Washington.

Dahlke, H. J. and C. DeFigh-Price (1983), Tank Assessment Studies for
Continued In-Tank Storage of Hanford Defense Wastes, RHO-RE-ST-10 P,
Rockwell Hanford Operations, Richland, Washington.




GE-A

PERFORMAMNCE
ASSESSMENT
{pCS-1)

-
I DISPOSAL
CRITERIA AND
STANDARDS FOR
SSTWASTES
{DCs-3)

[
i
1

. - 1
o1l 272% 401 ¢ 8
$57-7.1 -
COMPLETE
~P-|  HATURAL [ 5728
ANALOG STUDIES
APPLY
. MOHITORNG
) DATA TO VERIEY |,
L 35T P P siATion
BUALUATE CONSTRUCT AND MODEL
MOHITOR
b | =% srapnTvoF [ 55715 $51-7.6 SABRIER TEST £53.7.50
ARRIE
N e sg}‘rﬁmfz’? DESIGN RARRIERS S Wi ASSESS EFFECTS
QF EXPECTED
}- 55173 | SARRIERSFOR F-91  FORFIELD v ssT79 =P cimaTiC
FIELD EVALUATION CHARGES
I IDENTIFY B1O- EVALUATION
R IHTRUSION ] CONSYRULT AKD
=3 conmot 4 HIOHITOR SST-701
YECHNIGUES BARRIER AT CFLTF
SYHTHETIC TANK
I5T-74 . | wastEakD
SARRIERTESTS
EROSION
CONTROL AND
~»! Tsuamuny
STUDIES
S5T-7.14
SST-7.13 .
DEMONSTRATION
DESIGNSST  f————imwanemwsaarcfyd OF $5T EHGINEERED
$5T-7.12 RARRIER BARRIERS wPUTTO
DEVELOP IS BARRIER YEs WAFLEMENTATION
ENGIHEERING - TECHROLOGY P [ TECHNICAL 135UE OF IN-PLALE
Lt DESIGR SPECIFE | J S5T-7.15 $5¥-0.16 SATISFACTORY?, aosio* STABILIZATION
CATIONS AND AND BISPOSAL
DESIGN GUIDE FIELD-SCALE
DESIGNCSS ARD Ly, @~ OFCSSANDSWS DEMONSTHA-
F N SWE BARRIER ENGINEERED TION OF C55 AND
BARRIERS SWE BARRIERS
MECESSARY? HO
HO
FS88-1017-45

FIGURE V-8. Flow Diagram SST-7--Protective Barriers.



Technical Issue S$ST-8
MARKERS

Statement of Issue

The technical jssue is: Given that all Tocations where various types
of HSDW are in-place stabilized and disposed will need to be identified
by appropriate markers, what are the technology reguirements to specify
marker needs, locations, properties, materials and emplacement
procedures?

Scope

The scope of this issue includes:

e Determination of the number and types of in-place stabilized and
disposed sites for which some kind of marker is needed.

e Determination of the optimum spacing and placement of markers in
relation to barrier systems. :

¢ Identification of marker materials, messages, and configurations
for subsurface and surface markers.

e Testing of selected markers under conditions to be found in the
environment. Testing may involve these components:

-~ Accelerated testing in environmental chambers.

- Examination of archaeological evidence regarding durability and
of materials. :

~ Field placement and moenitoring of full-scale markers.

Status

Preliminary studies have been performed on alternative marker materials
and configurations for both surface and subsurface markers. Preliminary
cost estimates have been prepared for these alternatives. Potential
disposal sites to be marked have been selected.
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Tasks to Close the Issue

The following tasks are required to close the issue of site markers for
onsite stabilized and isclated disposal sites:

S5T7-8.1

§ST7-8.2

557-8.3

SST-8.4

S57-8.5

$57-8.6

Flow Diagram

Choose disposal sites to be marked (Completed)

Conduct cost-risk analyses to establish which in-place
stabilized and disposed sites need to be identified by
markers. Recommend marker spatial arrangement. (Completed in
FY 1984)

Evaluate ancient durable materials (Completed)

Conduct a literature review and evaluate the use of ancient
durablie materials such as pottery, stone works, monoliths,
burial chambers, etc. for markers. (Completed in FY 1984)

Evaluate alternative materials, confiqurations, and messages
{Completed)

Perform additional engineering studies that address
alternative materiails, configurations, and messages for
surface and subsurface markers. Attention should be focused
on natural or manmade materials known to have low intrinsic
human .value but great durability as evidenced by
archaeo;ogica1 findings or accelerated testing. (Completed in
FY 1984

Test candidate marker materials

Test durability of marker materials as a function of thermal
¢ycling, chemical assault (i.e., acid rains), freeze-thaw
cycling, and wind and water scour. ($70,000)

Select materials, confiqurations, and messages

Evaluate available data on materials, configurations, and
messages for markers and select a marker design. ($35,000)

Conduct a field-scale confirmation of marker technolagy

Construct markers from marker design information and conduct a
field-scale confirmation of marker emplacement technology.
Provide long-term monitoring of marker test pieces. (3$95,000)

Figure V-9 illustrates the logical order for performing the tasks

required to close the markers technical issue for SSTs, CSSs, and SWBs.
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Costs to Close the Issue

Manpower:  $200,000
Materials:  $20,000

Key Technical Decisions

No key technical decisions were identified as being required to close
the technical issue of markers.
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VI, CONTAMINATED SOIL SITES

A. REFERENCE DISPOSAL PLAN

The reference plan for remedial action to enhance long-term stability
of disposed contaminated soil sites (CSS) is shown in Figure VI-1.
TabTle VI-1 Tists significant dates associatad with disposal of (5SS waste.

B. SCHEDULE

Schedules for resolving the technical issues are shown in Figure VI-2.

C. COST SUMMARY

Table VI-2 summarizes the costs (escalated through FY 1987) associated
with development of technology required to close the CSS technical issues.
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FIGURE VI-1. Reference Plan for In-Place Stabilization
of Disposed Contaminated Soil Sites.
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TABLE VI-1. Significant Hanford Waste Management Dates--

Contaminated Soil Sites.

FY 1986-1987

FY 1588
FY 1991-2010

Conduct tests of in situ vitrification of TRU contaminated
so0il site

Complete 200 Area crib interim surface stabilization program

Conduct contaminated soil site in-place stabilization
operations

VI-3



P-IA

9

Pt 225 40417

FISCAL YEAR
NO. | DESCRIPTION
84| 85)| 86|87 |88 |89 90|91|02]093)|094)|95|096|97]098 | e9 20005057

css-2| CHARACTERIZATION o
C55-3| CONTAMINATED SOILS SITE

SUBSIDENCE CONTROL O—a4
CSS-4| TRUWASTE IMMOBILIZATION ¢
CSS-6| PROTECTIVE BARRIERS P

{FUNDING INCLUDED IN S5T-7)
css-6 | MARKERS e

(FUNDING INCLUDED IN 5sT-8) | * 0

PS8504-32

FIGURE VI-2.

Schedules for Resolving €SS Technical Issues.



TABLE VI-2. Estimated Technology Development Costs--
Contaminated Soil Sites.

Technical issue . Estimated costs
(%1,000)
Identifi-
cation Title X Capital
symbo1 Manpower Material ‘equipment Total
CSS-1 Interim Management a a a a
Css-2 Characterization $ 3,120 $ 60 $150 $3,330
£s5S-3 Contaminated Soil
Site Subsidence
Control- 145 10 155
CSs-4 TRU Waste .
Immobilization 8,780 2,510b 11,300
CSS-5 Protective Barriers b b b b
CSs-6  Markers c c c c
TOTAL (rounded) $12,000 $2,580 $150 $14,800

8Costs for interim management shown in Appendix B.

bCosts included in those for Technical Issue SST-7 (Table V-2).
CCosts included in those for Technical Issue SST-8 (Table V-2).
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TECHNICAL ISSUE CSS-1
INTERIM MANAGEMENT

For reasons stated on page I-4, this Technical Issue is now addressed
in Appendix B. '
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Technical Issue (CSS-2

CHARACTERIZATION

Statement of Issue

The technical issue is: What data are required to satisfactorily
characterize CSSs and waste ponds to permit additional or remedial action to
enhance the long-term stability of these wastes?

Contaminated soil and waste pond sites must be characterized to:
(1) estimate the potential for undesirable site subsidence and to provide
data for developing cost-effective stabilization strategies; (2) support
required safety (criticality, radiological, and industrial) analyses:
(3) satisfy applicable laws and regulations; and (4) address environmental
and effluent control concerns. Because of the large number of sites which
must be characterized, inexpensive and reljable methods of data collection
and analysis must be developed. .

Scope

Site charactefization is likely to require_the collection of data in
the following areas:

® Waste site location and subsurface structures (including voids)
® Radionuclide and chemical waste distribution and inventory
e Waste pond influent inventory

@ Hazardous waste distribution and inventory (organic chemicals,
solvents, toxic inorganics)

® Release mechanisms
e Validation of TRU sites

@ Identification of nonwaste-site features such as crossover lines,
etc.

o Local envirommental characteristics and parameters.

A variety of techniques such as checks of historical records, physical
sampling, down-hole measurements (e.g., neutron interrogation, etc.) and
remote sensing can be usefully employed in characterizing a CSS. Means
whereby costs of characterizing a €SS can be minimized include:

(1) determination of minimum characterization data requirements to satisfy
safety, legal, environmental, and engineering (stabilization) needs;

vi-9



(2) correlation of characterization parameters with available site
parameters; and (3) development of required characterization technology.
The discussion of the latter item, provided in Technical Issue SWB-1,
applies to this technical issue as well.

Status

"A reverse well, a French drain, and a tank Teak have alil previously
been characterized (Smith, 1980; Price, et al., 1879; Van Luik and Smith,
1980; Routson et al., 1879) by means of physical sampling, waste disposal
records, and down-hole radiocactivity measurements.

Statistically designed sampling methods and state-of-the-art analytical
techniques are currently being applied to the characterization of waste pond
sediments for the presence of regulated or potentially regulated organic
constituents of hazardous wastes. :

There remains a need for characterization methods for surface and near-
surface areas overlying a CSS with emphasis on biologic and physical
pathways which could result in redistribution of radionuclides.

Tasks to Close the Issue

The following tasks close the issue of characterization of contaminated
s0i1 and waste pond sites:

CSS-2.1 Perform an engineering requirements analysis

Perform an engineering study, using proper attention to the
quality assurance requirements, to evaluate the minimal
stabilization, safety analysis, legal, environmental and
effluent control input requirements needed from site
characterization, as well as the needed accuracy of each of
thaese requirements. (Funded under SWB-1)

CSS-2.2 Develop characterization methodology

Characterization methods not aiready available will be
developed, integrated with existing methods, and adapted to
meet the engineering regquirements for isolation and
stabilization. Methods will be developed for measuring
organic and inorganic toxicants. Optimal field sampling
designs to characterize surface and near-surface areas

* overlying a CSS will be developed. Cost effective
alternatives to expensive Taboratory analyses of all samples
(e.g., double sampling, compositing, etc.) will be
specifically tailored to CSS requirements. ($190,000)
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CsS-2.3 Characterize a selected crijb site with emphasis on surface and
near-sirface distribution of radionuc]ides

Characterize a generic crib site with emphasis on surface and
near-surface distribution of radionuclides. A crib site will
be chosen which has shown a past history of radionuclide
movement to the surface. Sampling methods for biotic
pathways, near-surface instrumentation, and vadose zone
characterization will be emphasized. ($480,000)

C5542.4 Identify Release Mechanisms

Mechanisms controlling the release of hazardous chemicals and
rddionuciides from contaminated soil sites will be identified.
Releases will be related to site inventories, construction and
operational histories, local hydrogeology, and soil
properties. Models that quantify the release from individual
sites and groups of sites will be developed as input to
performance assessments. This task will serve as input to
pCS-1.4, -1.6, and -1.9. (Funded under SWB-1.6)

CSS5-2.5 Cempliete characterization of sites J

As necessary, complete characterization of contaminated soil

sites and waste pond sites based on sound statistical designs
and with a recognition of geochemical and transport modeling

data needs. (3$2,450,000)

Flow Diagram

- Figure VI-3 illustrates the Togical order of performing the tasks
required to close the characterization technical issue for CSS.

Costs to Close the Issue

Manpower: $3,120,000
Matarials: $60,000
Capital Equipment: $150,000

Key Technical Decisions

No key technical decisions were identified as being required to assure
the characterization of CSS.
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Technical Issue CSS-3
CONTAMINATED SOIL SITE SUBSIDENCE CONTROL

Statement of Issue

The technical issue is: Which, if any, contaminated soil sites contain
void space which must be filled prior to their in-place stabilization and
isolation, and what kind of void fill technolegy needs to be developed and
tested?

Unless remedial action is taken, certain contaminated soil sites used
for the ground disposal of waste solutions containing low levels of
radioactivity may subside after in-place stabilization and isclation. Of
particular concaern are cribs with wooden underground structures and those
sites with underground catch tanks and reverse wells. Methodology for
filling or c¢ollapsing voids in these cribs, catch tanks and reverse wells to
prevent subsidence and possible release of unacceptable amounts of
radiocactivity must be developed and demonstrated.-

Scope

, Low-Tevel 1iquid radioactive wastaes were disposed of in cribs beginning
in 1946. Originaily, c¢ribs were rectanguiar structures constructed by
crossing wooden timbers on alternate sides. Over time, these wooden
structures have degraded and the voids which formed have caused significant
soil subsidence. Modern-day cribs consist of tiie pipe surrounded by
carefully packed coarse gravels; these structures are backfilled to the soil
surface according to strict specifications. No subsidence problems are
expected for these latter-day cribs. Some contaminated soil sites aiso have
tnderground catch tanks; these sites may also undergo subsidence. Methods
and materials for filling or collapsing contaminated soil site voids to
prevent unacceptable subsidence must be devised and demonstrated.

Status
No work on this specific issue has been performed. However, technology

for treating voids in caissons and solid waste burial grounds is also
relevant to this issue.

VI-15



Tasks to Close the Issue

The following tasks close the jssue of contaminated soil site void
fill:

CSS-3.1 Devise and evaluate methods for treating voids

Devise and evaluate methods for treating voids in wooden
cribs, catch tanks, and reverse wells; recommend preferred
methods and determine if field demonstration is necessary.
(Funded under SWB-2.5)

CSS-3.2 Conduct field demonstration

If necessary, design and conduct field demonstration of the
recommended method for treating for voids in cribs; evaluate
and document results. Determine applicability for the SWB
sites. ($145,000)

Fiow Diagram

Figure VI-4 illustrates the logical order of performing the tasks
required to close the contaminated soil site void fill issue.

Costs to Close the Issue

Manpower:  $145,000
Materials: $10,000

Key Technical Decisions

No key technical decisions were identified as being required for
technology development of void fill methods.
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Technical Issue CSS-3

TRU WASTE IMMOBILIZATION

Statement of Issue

The tachnical issue is: Is there a need to selectively immobilize
{e.g., in situ vitrify) some TRU-contaminated areas in CSSs and, if so, what
field-scale immobilization tests need to be performed and evaluated?

0OE Order 5820.2 states that TRU waste that cannot be certified for -
geologic disposal by practical techniques shall be disposed of by greater
confinement. One important greater confinement disposal (GCD) method for
buried TRU wastes includes subsidence control of the disposal site followed
by construction of impermeable barriers. In-place stabilization and
isolation of some contaminated soil sites containing high TRU concentrations
and/or high hazardous chemical concentrations by emplacement of engineered
barriers and markers may not be sufficient alone to comply with long-term
disposal system performance requirements. For such sites, technology for
in-place immobilization of the TRU elements and/or destruction of the
hazardous chemical species prior to barrier emplacement needs to be
developed and demonstrated.

Scope

The scope of this issue is 1imited to technology needed to compiete
development and demonstration of in situ vitrification (ISV) techniques
proposed by Pacific Northwest Laboratory (PNL) investigators (Brouns et al.,
1983). 1In situ vitrification is one of the technologies included within the
purview of the GCD alternative for disposal of TRU wastes. (Greater
confinement disposal of some TRU wastes provides a potentially attractive
alternative to desp geologic emplacement of such wastes.) Other GCD
technologies applicable to disposal of TRU waste at the Hanford Site include
control of subsidence at disposal sites (Technical Issues CSS-3 and SWB-2)
gag i?p1acement of engineered barriers (Technical Issues SST-7, CSS-5, and

Status

In sity vitrification involves conversion of contaminated soils to an
immobile glass and crystalline form by Joule heating. This ISV technology,
an outgrowth of earlier PNL waste immobilization investigations, was
conceived in 1980 and has developed rapidly. Over 23 engineering-scale and
eight pilot-scale tests of the ISV process have been performed (Oma et al.,
1983). In the seventh (June 1983) ISV pilot test, 25 kg of soil containing
600 nCi/g of TRU elements was successfully vitrified without release of
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radioactivity to the environment. The focus of the PNL ISV program has
turned to design, fabrication, and testing of a large-scale system capable
of vitrifying actual TRU disposal sites. Acceptance testing of this ISV
system began in December 1984. A CSS suitable for an initial field-scale
ISV demonstration was identified in FY 1984. The first radioactive test
with the large-scale system is scheduled for January 1986.

Tasks to Close the Issue

The several tasks 1isted below must be complieted to provide suitable
technology for immobilization of TRU contaminated soil sites.

CSS-4.1 Identify TRU-CSS for ISV Test (Completed)

Identify & second retired TRU-CSS suitable for field-scale ISV
demonstration. (3$30,000)

CS55-4.2 Prepare documentation for ISV tests

Conduct engineering analyses, evaluations, and other studies
of a proposed ISV demonstrations on actual TRU contaminated
soil site. This task includes preparation of safety analysis
reports and determination of environmental impacts.
($120,000)

£SS-4.3 Conduct cold vitrification test

Design, fabricate, and coid-test large-scale ISV equipment for
vitrification of & TRU contaminated soil site. ($2,150,000)

CSS-4.4 Conduct field-scale ISV test on'éontaminated soil site

Conduct a large scale ISV demonstration on two TRU
contaminated soil sites. ($3,280,000)

€SS-4.5 Post-monitor ISV tests

Analyze and evaluate results of ISV tests on contaminated
soils; determine the applicability of ISV technology: make
recommendations for further application of ISV technology.
(%2,050,000)

CSS+-4.6 Evaluate merit of ISV for selected CSSs

Perform engineering studies which compare the benefits, costs,
and risks of ISV with proceeding only with site disposal by
empiacement of engineered barriers and markers. It is
anticipated ISV would be selectively applied only to high TRU
concentration areas of some sites or selectively to mixed
hazard TRU sites requiring remedial action. The studies will
suggest the TRU concentration levels above which ISV would be
beneficial and where it would not be applicable. ($1,150,000)
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Flow Diagram

Figure VI-5 iliustrates the logical order of performing the fasks
required to close the TRU waste immobilization technical issue.

Costs to Close the Issue

Manpower:  $8,780,000
Materials: $2,510,000

Key Technical Decisions

None.

Bibliography
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Technical Issue CSS5-5
PROTECTIVE BARRIERS
The Statement of Issue, Tasks to Close Issue, and Flow Diagram for
Technical Issue SST-7 Protective Barriers all apply to this issue.

The following key technical decision must be made to resolve technical
issue CS5S-5:

€SS-5 {1): Is a field-scale demonstration of protective barriers
technology for TRU contaminated soil sites necessary?
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Technical Issue CSS-6
MARKERS

The Statement of Issue, Tasks to Close Issue, and Flow Diagram for
Technical Issue SST-8 Markers all apply to this issue.
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VII. SOLID WASTE BURIAL SITES

A. REFERENCE DISPOSAL PLAN

The reference plan for remedial action to enhance Tong-term stability
of disposed solid waste burial (SWB) sites is shown in Figure VII-1.
Table VII-1 Tists significant dates associated with disposal of SWB waste.

B. SCHEDULE

Schedules for resolving the technical issues are shown in Figure VII-2.

C. COST SUMMARY

Table VII-2 summarizes the costs {escalated through FY 1987) associated
with development of technology required to close the SWB tachnical issues.
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TABLE VII-1. Significant Hanford Waste Management Dates«-

Solid Waste Burial Sites.

Fy 1987

FY 1992-2010

Complete solid waste burial site characterization methods
development -

Conduct solid waste burial site in-place stabilization
operations
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TABLE VII-2. Estimated Technology Bevelopment Costs--
Solid Waste Burial Sites.

Technical issue Estimated costs
($1,000)
I[dentifi--
cation Title . Capital
symbol Manpowet Material equipment Total
SWB-1 Characterization $3,550 $ 90 $350 $3,990
SWB-2 Subsidence Control 1,570 140 100 1,810
SWB-3 TRU Waste
Immobilization 4,250 $1,520 5,770
SkB-4 Protective Barriers a a
SWB-5 Markers . b b
TOTAL (rounded) $9,370 $1,750 $450 $11,600

aCosts inctuded in those for Technical Issue SST-7.

bCosts included in those for Technical Issue SST-8.
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Technical Issue SWB-1

CHARACTERIZATION

Statement of Issue

The technical issue is: What degree of characterization of SWB sites
is required to permit additional or remedial action to enhance the Tong-term
stability of these wastes; what characterization techniques and
instrumentation still remain tc be developed, tested or upgraded?

Solid waste burial sites must be characterized prior to emplacement of
engineered barriers to: (1) estimate the potential for undesirable site
subsidence and to provide data for developing cost-effective stabilization;
(2) support safety analyses and performance assessments; (3) comply with
applicable Taws and regulations; (4) address effluent and environmental
control concerns; (8) confirm the existence of a TRU SWB site; and
(6) validate sites and reclassify others.

Scope

Characterization of solid waste disposal sites requires collection of
data relating to the following in order to plan for continued interim
management and disposal (either onsite stabilization or retrievail of certain
caissons):

@ Waste bufia] site boundaries and location of subsurface structures

o Radionuclide (including 99Tc) and chemical waste distribution and
inventory

e Llocation of areas having significant potential for subsidence

e Distribution and inventory of hazardous wastes and mixed wastes
(organic chemicals, solvents, complexants, toxic inorganics)

e Release mechanisms
® Local environmental characteristics and parameters.

A variety of characterization techniques can be utilized such as
physical sampling, down-hole measurements (neutron well logs), remote
sensing, and audits of historical records. The characterization of SWB
sites will be difficult due to the extreme nonhcmogeneity of the buried
wastes. Therefore, careful consideration of the regulatory, performance
assessment, and engineering data requirements is needed to insure that the

appropriate data are collected in a cost effective manner.
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Status

A reverse well, & French drain, a TRU crib, and a tank Tleak have all
been previously characterized (Smith, 1980; Price st al., 1979; Van Luik and
Smith, 1980; Routson et al., 1979) by means of physical sampling, waste
disposal records, and down-hole radicactivity measurements. However,
characterization has not been' conducted on any SWB sites. One or more
generically applicable burial sites should be characterized with emphasis on
surface and near-surface radionuclide distributions and pathways for
noncontainment as well as vadose zone movement of radionuclides.

Mobile Radionuclide Analysis Laboratories (MRAL I and MRAL II) are
available for field use. These mobile units are equipped with micro-
processor based multichannel analyzers and provide capabilities for real
time, in-field radionuclide gamma spectral acquisition and data reduction.
The MRAL I provides the capability to measure specific radionuclide
concentrations by both sample-to~detector and soil-~surface (in situ) modes.

A technical evaluation of subsurface burial ground mapping equipment
identified two suitable systems: (1) a subsurface radar system and (2) a
geophysical wall logger. :

In addition, statistically designed sampling methods and state-of-the-
art analytical techniques are available for the characterization of soils
for the presence of regulated or potentially regulated organic and inorganic
constituents of hazardous and mixed hazardous wastes.

Tasks to Close the Issue

The following tasks close the issue of characterization of SWB sites:

SWB-1.1 Establish characterization requirements -

Perform an engineering study to evaluate the minimum
stabilization, safety analysis, requlatory, and environmental
requirements needed for site characterization, as well as the
needed accuracy of these requirements. (3$50,000)

SWB-1.2 Evaluate present characterization technoiogy

Evaluate characterization technology to determine technology
needs and applicability to characterization of SWB sites.
($50,000)

SWB-1.3 lpgrade radionuclide and chemical characterization technology

Upgrade as required, current in-place instrumentation and .
methods for measuring fission product and TRU concentrations,
and regulated organic and inorganic toxicants. ($205,000)
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SWB-1.4 Develop geophysical characterization instruments and

SWB-1.5

SWB-1.6

SWB-1.7

Flow Diagram

technigues

Identify and develop geophysical instruments and technigues
needed for characterizing SWB sites. ($200,000)

Characterize a selected SWB site

Using established requirements, suitable sampling designs and
strategies, and developed technology, characterize-a generic
SWB site. This detailed effort will provide the basis and
establish relationships, if possible, for implementing routine
procedures in future site characterizations. ($570,000)

{dentify releass mechanisms

Mechanisms controlling the release of hazardous chemicals and
radionuclides from solid waste burial sites will be
identified. Releases will be related to site inventories,
waste form characteristics, local hydrogeology, and soil
properties. Models that quantify the release from individual
sites and groups of sites will be developed as input to
performance assessments. This task will serve as input to
pCs-1.4, -1.6, and -1.9. ($725,000)*

Complete characterization of sites

As necessary, complete characterization of SWB sites based on
developed technology and results of detailed generic site
characterization with a recognition of geochemical and
transport modeling data needs. ($1,750,000)

Figure VII-3 jllustrates the logical order of performing the tasks

required to close the characterization issue for SWB sites.

Costs to Close the Issue

Manpower: $3,550,000
Material: $90,000
Capital Equipment: $350,000

*Includas costs for contaminated soil sites.
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Key Technical Decisions

No key technical decisions were identified as being required to
characterize SWB sites.
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Technical Issue SWB-2

SUBSIDENCE CONTROL

Statement of Issue

The technical issue is: What technical work needs to be done to define
procedures for preventing and controlling subsidence of soils in SWB sites?

Subsidence in SWB sites can result in dispersal of radionuclides,
uptake of radionuclides by flora and fauna, increased occupational exposure,
and unacceptably high maintenance costs. Efficient and cost-effective
tachniques for preventing and controiling soil subsidence in SWB sites must
be developed as part of the overall technolegy base for in-place
stabilization of such sites.

Scope

The scope of the activities required to resolve this issue include the
development and demonstration of geotechnical techniques to preclude or
significantly reduce subsidence of retired solid waste burial sites and the
development, testing, and demonstration of methodologies to treat new waste
materials currently destined for disposal in Tow-level waste (LLW) trenches.

Caissons in solid waste burial sites range from large pipes buried
vertically in the ground to Targe concrete structures equipped with disposal
chutes and High Efficiency Particulate Air (HEPA) filtration systems.
Caissons are typically located within the confines of existing burial
grounds; the 222-S Vaults in the 200 West Area are an exception. These
latter caissons are located near the 222-S Buiiding and were used for
storage of varjous packages of laboratory wastes. The scope of technology
needed to close this issue includes selection and evaluation of methods to
fi1l voids in caissons and field-scale demonstration of recommended fill
procedures.

Status

Various alternative techniques to control subsidence and stabilize Tow-
Tevel and TRU solid waste burial sites have been proposad (Phillips and
Carlson, 1981). A Geotechnical Test Facility (GTF) for use in testing and
demonstrating methods for controlling soil subsidence has been constructed.
The proposed subsidence control method using pile-driving has been tested ai
the GTF and also on an actual buried waste package in the 218-W-2A burial
ground.
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Past studies which addressed in-place disposal of caissons, incliuding
demonstration of such disposal, have been completed. As part of these
studies, methods for filling voids in caissons were devised and evaluated;
the recommended method involved locse filiing of the caisson with soil and
emplacement of an intrusion cover over the caisson.

Tasks to Close the Issue

The following tasks ciose the issue of subsidence control of SWB sites.

SkB-2.1

SWB-2.2

SWB-2.3

SWB-2.4

SWB-2.5

SKWB-2.6

Evaluate geotechnical properties

Conduct laboratory-scale studies to evaluate geotechnical
properties of soil and waste materials relevant to subsidence
occurrence and control. ($185,000)

Evaluate barrier subsidence effecis

Perform a studf to identify engineered barrier design features
to minimize the adverse effects of subsidence on barrier
performance. ($30,000) '

Test subsidence barriers °

Test various candidate subsidence barriers and evaluate
results. (%$210,000)

Develop and demonstrate methods for void fill of new waste
materials

Develop and demonstrate methods for void fi1l of new waste
materials currently destined for disposal in LLW trenches.
Assessment of methods to provide acceptable greater
confinement for specific caissons found to exceed isotopic
inventory Tlimits will be evaluated as part of this task.
($200,000)

Devise backfill technigues

Devise technigues to backfill cribs, caissons, industrial
waste packages, etc. ($300,000)

Demonstration in actual SWB sites

Conduct field tests of most promising subsidence control
procedures in actual radioactive SWB sites. ($645,000)
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Fiow Diaagram

Figure VII-4 illustrates the logical order of performing the tasks
required to close the subsidence control technical issue for SWB sites.

Costs to (lose the Issue

Manpower: $1,570,000
Materials: $140,000
Capital Equipment: $100,000

Key Technical Decisions

No key technical decisions were identified for the subsidence control
technical issue.

Bibliography

Phillips, S. J. and Carlson, R. A. (1981), Alternatives to Control
Subsidence at bow-Level Radicactive Waste Burial Sites, RHO-LD-172,
Rockwell Hanford Operations, Richland, Washington.
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Technical Issue SWB-3

TRU WASTE IMMOBILIZATION

Statement of Issue

The technical issue is: Is there a need to selectively immobilize
(e.qg., in situ vitrify) some TRU-contaminated areas in SWB sites and, if so,
what field-scale immobilization tests need to be performed and evaluated?

DOE Order 5820.2 states that TRU waste that cannot be certified for
gealogic disposal by practical techniques shall be disposed of by greater
confinement. One important greater confinement disposal (GCD) method for
buried TRU wastes includes subsidence control of the disposal site followed
by construction of impermeable bharriers, Onsite stabilization and isolation
of some solid waste burial sites containing high TRU concentrations and/or
high hazardous chemical concentrations by emplacement of protective barriers
and markers may not be sufficient alone to comply with long-term disposal
system performance requirements. For such sites, technology for in-place
immobilization of the TRU elements and/or destruction of the hazardous
chemical species prior to barrier empiacement needs to be developed and
demonstrated.

Scoge‘

The scope of this issue is limited to technology needed fo complets
development and demonstration of ISV techniques proposed by PNL
investigators (Brouns et al., 1983).

Status

In situ vitrification involves conversion of contaminated soils to an
immobile glass and crystalline form by Joule heating. This ISV technology,
an outgrowth of earlier PNL waste immobilization investigations, was
conceived in 1980 and has developed rapidly. Over 23 engineering-scale and
eight pilot-scale tests of the ISV process have been performed (Oma et ail.,
1983). In the seventh {(June 1983) ISV pilot test, 25 kg of soil containing
600 nCi/g of TRU elements were successfully vitrified without release of
radiocactivity to the environment. The focus of the PNL ISV program has
turned to design, fabrication, and testing of a large-scale system capable
of vitrifying actual TRU disposal sites. Acceptance testing of this ISV
system began in December 1985.
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Tasks to Close the Issue

The several tasks l1isted below must be completed to provide suitable
technology for immobilization of TRU solid waste burial sites.

SWB-3.1

SWB-3.2

SWB-3.3

SWB-3.4

SWB-3.5

SWB-3.6

SWB-3.7

Determine incentive for ISV

Perform an engineering study that compares the benefits,
costs, and risks of ISV with proceeding only with site
disposal by emplacement of protective barriers and markers.
It is anticipated ISV would be selectively applied only to
high TRU concentration sites. The study will suggest the TRU
concentration levels above which ISV would be applied and
where it would not be applicable. ($200,000)

Identify a TRU SWB site for ISV test

Identify a retired TRU SWB site suitable for field-scate ISV
demonstrations. ($50,000)

Prepare documentation for ISV tests

Conduct engineering analyses, evaluations, and other studies
of a proposed ISV demonstration on an actual TRU-SWB.site.
($150,000) :

Conduct cold vitrification tests

Design, fabricate, and cold-test large-scale ISV equipment for
vitrification of a TRU-SWB site. ($1,000,000)

Conduct ISV field-scale test on TRU SKB site

Conduct a Targe scale ISV demonstration on a TRU-SWB site.
{($1,900,000) ..

Post-monitor ISV tests

Analyze and evaluate results of ISV tests on'an SWB site;
determine the applicability of ISV technology to other Hanford
TRU-SWB sites and make recommendations. ($800,000)

Evaluate merit of ISV for selected SWB sites

Perform an engineering study which defines the benefits,
costs, and risks of selectively vitrifying SWB sites with high
TRU zones. The study will suggest the TRU concentration
levels above which ISV would be beneficial and where it would
not be applicable. ($150,000) '
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Flow Diagram

Figure. VII-5 illustrates the Togical order of performing the tasks
required to close the TRU waste immobilization technical issue.

Costs to Close the Issue

Manpower:  $4,250,000
Materials: $1,520,000

Key Technical Decisions

SWB-3 (1): Is in situ vitrification necessary for immobilization
of TRU contaminated solid waste burial sites?

A "no" answer would eliminate the need to perform the following tasks:

Identify a TRU SWB site for ISV test. (%$50,000)

Prepare documentation for ISV tests. ($150,000)

Conduct ¢old vitrification tests. ($1,000,000)

Conduct . ISV field-scale test on TRU SWB site. ($1,900,000)
Postmonitor ISV tests. (3$800,000)

Evaluate merit of ISV for selected SWB sites. ($150,000)

The total cost savings would be $4,050,000.
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Technical Issue SWB-4

PROTECTIVE BARRIERS

The Statement of Issue, Tasks to Close Issue, and Flow Diagram for
Technical Issue SST-7 Protective Barriers all apply to this issue.

The following key technical decision must be made to resolve technical
issue SWB-4: :

SWB-4 (1): 1Is a field-scale demonstration of protective barriers
technology for TRU-SWB sites necessary?
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Technical Issue SWB-5

MARKERS

The Statement of Issue, Tasks to Close Issue, and Flow Diagram for
Technical Issue SST-8 Markers all apply to this issue.
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VIII. DOUBLE-SHELL TANK WASTES

A. REFERENCE DISPOSAL PLAN

The reference plan for disposal of double-shell tank (DST) wastes is
shown in Figure VIII-1. Table VIII-1 1ists significant dates associated
with disposal of DST waste.

B. SCHEDULE

Schedules for reso1viﬁg the technical issues are shown in
Figure VIII-2.

C. COST SUMMARY

Table VIII-2 summarizes the costs associated with davelopment of
technology required to close the DST technical jssues.
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TABLE VIII-1.

Significant Hanford Waste Management Dates -
Double~Shell Tank Wastes.

FY 1988

FY 1985
FY 1993
FY 1994
Post-2000
Post-2000C

Complete transportable grout facility design and
construction--begin operations

Implement TRU removal from PFP aqueous waste
Complete HWYP design and construction

Start HWVP operations

Complete grout operations

Complete HWVYP operations
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FIGURE VIII-2.

Schedules for Resolving Double-Shell Tank Technical Issues.

g1 i 25401 77
FISCAL YEAR
NO. | DESCRIPTION : POST
Ba|85| 86|87 |88 ]sa|90]91|92|93]|94]|95]a6|97|sa |90 |2000 5300
DST-1| CLADDING REMOVAL WASTE o
TRU CONTENT/REMOVAL
DST-3| CHARACTERIZATION $ VA
DST-4| RETRIEVAL O— A
DST-6| FEED PREPARATION $ A
DST-6 | IMMOBILIZATION (GLASS} $
‘| DST-7 | IMMOBILIZATION {(GROUT} § A
DST-8| TRU REMOVAL FROM § A
AQUEQUS PFP WASTE
PSB504-52



TABLE VIII-2. Estimated Technology Development Costs -
Double-Shell Tank Wastes.

Technical issue Estimated costs
($1,000)
Identifi- .
cation Title . Capital
symba1 Manpower Material equipment Total
DST-1 CRW TRU Content/
Removal $ 177 $ 177
DST-2 Interim Management a a a a
DST-3 Characterization 8,200 $ 400 $ 470 9,070
DST-4 Retrieval 3,080 = 90 705 3,880
DST-5 Feed Preparation 7,420 1,100 1,240 9,760
DST-6 Immobilization
(Glass) 96,500 14,200 . 110,700
DST-7 Immobilization
(Grout) - . 14,700 350 120 15,200
DST-8 TRU Removal from
Agueocus PFP Waste 1,680 400 2,080
TOTAL (rounded) $132,000 $16,200 $2,940 $151,000

3Costs for Interim Management shown in Appendix B.
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Tachnical Issue DST-1

CLADDING REMOVAL WASTE TRU CONTENT/REMOVAL

Statement of Issue

The technical issue is: Is Cladding Removal Waste (CRW) and hence
Neutralized Cladding Removal Waste (NCRW) a TRU-type waste and, if so, what
technology needs to be developed, tested, and implemented to make CRW a non-
TRU waste? .

Future Hanford PUREX process operations will generate CRW (and, hence,
NCRW) which may be TRU-type waste (i.e., >100 nCi of alpha emitting TRU
elements per gram of waste)., Because of the large amounts of waste
involved, economic considerations strongly favor near-surface disposal of
NCRW (in grout) over vitrification and geologic disposal. There is a
pressing need for accurate knowledge of the TRU content of CRW to quide
development of technology which could be used, if necessary, to remove TRU
elements prior to neutralization and storage of NCRW in doub1e shell tanks

' (DST).

Scope

The ammonium -fluoride-ammonium nitrate solution used to dissoive
zirconium cladding from N-Reactor fuel also attacks the uranium metal core
to some extent forming UF4 and both soluble and insoluble TRU element
species. If sufficient TRU elements carry through the centrifuge in elther
soluble or fine solids form, the TRU content of some of the future CRW may
be greater than 100 nCi/g. The scope of the needed technology for CRW TRU
content determination and removal prior to neutralization includes:

e Analytical determination of the TRU content of plant- and
taboratory-produced CRW solutions and solids.

o Laboratory studies with simulated and actual CRW solutions to
develop and demonstrate technically feasible przcipitation or
other appropriate procasses for reduction of TRU levaels to below

. 100 nCi/g.

@ Engineering studies to determine operability and economic
feasibility of plant~scale processes for removal of TRU elements
from CRW.

If removal of TRU elements from CRW is necessary, the TRU-bearing fraction

would be processad in the HWVP and the non-TRU fraction would be immobilized -
in grout.

VIII-7



401 71

2"

!

9

Status

Little analytical data exist from previous PUREX Zirflex process
operations to judge the expected TRU element content of CRW and NCRW wastes.
Recent results based on PUREX NCRW from 6% 240pu fuel place the TRU content
of CRW settled solids in the range of 32 to 335 nCi/g, corresponding to
approximately 12 to 122 nCi/g in grout. These data indicate grouted NCRW
will be a TRU waste (i.e., contain >100 nCi/g TRU), especially when higher
plutonium content 12% 240Py fuel is conmsidered.

Laboratory studies with both simulated CRW and CRW produced from
irradiated fuel have shown that the 241Am has a low solubility in CRW and
does not contribute appreciably to the initial TRU content of the waste.
These studies also show that the relatively soluble Pu(IV} in CRW can be
held in the less soluble Pu(lII) state by the presence of uranium or
Zircaloy metal.

The laboratory tests have aiso confirmed the feasibility of the rare
earth co-precipitation process for removal of scluble Pu. A small amount of
rare earth nitrate added to CRW removes greater than 90% of the Pu and
produces less than 1.0 vol% centrifuged solids.

Preliminary flowsheets for CRW-TRU removal treatment (rare earth
fluoride precipitation) in PUREX and B Plant were completed, and an
implementation plan was prepared for the actions required to install the
process at B Plant. A technology study which compared the technical and
economic aspects of the rare earth process at PUREX and B Plant was
completed. The study recommended implementation at PUREX and further
consideration of the passive Zircaloy reductant concept, while maintaining a
B Plant option until PUREX plant tests are complete. A PUREX piant test was
performed which demonstrated that the rare earth process was feasible. A
final decision was recently made to implement TRU removal at PUREX.
Flowsheet development and facility upgrades are presently in progress.

Tasks to Close the Issue

The following tasks close the issue of TRU content/removal from CRUW.

DST-1.1 Obtain plant and in-tank samples (Complete)

Obtain plant samples from PUREX of both unneutralized and
neutralized CRW. Obtain sampies of NCRW settled solids from
the 103-AW tank. (Completed in FY 1985)

DST-1.2 Develop analytical procedures (Complete)

Develop satisfactory analytical procedures to determine
soluble and insoluble concentrations of americium and
plutonium in actual CRW and NCRW. (Compieted in FY 1984)

VIII-8



DST-1.3 Generate laboratory-scale CRW samples (Completed)

Design and conduct bench-scale hot cell decladding tests with
representative indicated N-Reactor fuel. (Completed in
FY 1984)

DST-1.4 Determine TRU content of actual CRW and NCRW (Completed)

Determine the TRU content, soluble and insoluble, in the
samples obtained from PUREX and Tank 103-AW. Assess the
potential carryover of TRU solids through PUREX centrifuges by
comparing TRU analyses of neutralized and unneutralized CRW
solutions. (Completed in FY 1985)

DST-1.5 Complete laboratory-scale development of TRU removal processes
(Completed)

Design and conduct bench-scale experiments using both
Pu-spiked CRW solutions and solutions prepared from irradiated
N-Reactor fuel to further test and evaluate the rare earth
co-precipitation and other [e.g., Pu(IV)}/Pu(III)] reduction
processes for removal of TRU elements from CRW solution.
(Completed in FY 1985)

DST-1.6 Perform engineering study of rare earth fluoride co-
precipitation process '

Perform studies to determine the technicail and economic
feasibility of rare earth fluoride co-precipitation of TRU
elements from CRW including eariiest plant-scale operability.
Provide flowsheets and determine the scope of facility
modifications for installation of the rare earth fluoride co-
precipitation process. ($177,000)

DST-1.7 Perform plant-scale tests of TRU removal processes (Completed)

Conduct plant-scale tests in PUREX of the rare earth fluoride
co-precipitation process and other procedures for maintaining
the TRU concentration of grouted NCRW solids at levels below
100 nCi/g. {(Completed in FY 1985)

Flow Biagram

Figure VIII-3 illustrates the logical order of performing the tasks
required to close the CRW-TRU content/removal issue.

Caosts to Close the Issue

Manpower:  $177,000
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Key Technical Decisions

o DST-1 (1): 1Is NCRW a TRU waste?

¢ DST-1 (2): Will plant-scale TRY removal be performed?

The following answer combinations for the key technical decisions would

"result in elimination of noted tasks.

A. DST-1 (1} = No

- (Complete engineering study of rare earth fluoride precipitation
process. ($177,000)

- Perform plant-scale tests of TRU removal process. {Covered by
operational expenses)

B. DST-1 (1) = Yes: DST-1 (2) - No

- Perform plant-scale tests of TRU removal process. (Covered by
operational expenses)

C. DST-1 (1) = Yes: DST-1 {2) - Yes

- None of the tasks would be eliminated; i.e., no cost savings.
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Technical Issue DST-2
INTERIM MANAGEMENT

For reasons stated on page I-4, this Technical Issue is now addressed
pendix B.
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Technical Issue DST-3

CHARACTERIZATION

Statement of Issue

The technical issue is: What are the amounts, compositions, and
physical and chemical properties of all the double-shell tank wastes?

Reliable knowledge of the inventory and properties of chemicals and
radionuclides in DST wastes is necessary for efficient management of tank
space and to determine proper pretreatment and/or disposal procedures.
Adequate characterization of such wastes is a highly technical operation
which must be carefully planned and accomplished in a cost-effective manner.
This particular issue relates to organization and performance of the needed
sampiing, analytical procedures, and analyses.

Scope

Waste characterization is required to determine pretreatment
requirements for wastes prior to immobilization and to determine the final
disposal waste form option for the waste (i.e., grout or glass).
Characterization is also required to efficiently manage existing space for
the storage of future PUREX and Hanford Facility wastes consistent with the
safe and cost-effective permanent disposal of all waste. The following
waste characteristics need to he identified:

s The TRU and total organic carbon (TOC) content of double-shell
slurry (DSS) and CC. If both TRU and TOC contents are
sufficiently low, destruction of the organic complexants prior fo
immobilization of DSS in grout may not be necessary. Other
analyses (e.g., Na*, C1-, F~) are required to permit development

of grout formulations.

o Composition of supernatant from NCAW and determination of actinide
content.

¢ Composition of sludge from NCAW. The requirements for washing the
sludge to remove sodium salts, organic carbon and sulfate must be
evaluated. The concentration of zirconium in the sludge must be
determined. The characterization results will help define the
optimum glass formulations for effective immobilization.

o Composition of NCRW and determination of actinide content.
{Composition of CRW prior to neutralization is addressed in

DST"]- L] )
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e Composition of neutralized PFP-waste and determination of actinide
content.

e Identification of release mechanisms for grouted DST wastes is
addressed in Technical Issue DST-7.

Samples for characterization of the waste will be obtained from process
waste streams prior to storage in tanks and from waste stored in tanks.
Waste compositions will also be predicted by computer simulation (e.g., TRAC
model) using historical reactor and chemical processing data. Data from
actual process and tank samplies will be used to validate the TRAC computer
mode]l, '

The distribution and inventory of hazardous wastes will be
characterized as part of the scope of this issue.

Characterization of double-shell tank wastes will be necessary through-
out the entire storage time required-to dispose of such wastes.

Status

Computer codes.are being déve]oped for prediction of waste tank
inventories. Tank inventories have been estimated through 1980.

No proven technology exists for sampling DSS in double-shell tanks,
although existing core sampling techniques used for single-shell tanks are
applicable.

Improved analytical methods for determining Am, Pu, EDTA, HEDTA, and
other complexant organic concentrations in wastes were recentily developed.
Development of the Delayed Neutron Activation Analysis System (DNAAS) for
nondestructive measurement of 23%Pu in complex sample matrices is wall
along.

Complexed concentrate waste from three DSTs has been sampled and

complete characterization of the waste is nearly complete. Analyses to date
indicate that this waste is TRU.

Tasks to Close the Issue

The following tasks close the issue of characterization of DST wastes:

DST-3.1 Develop DST sampling method

Develop a sampling method for DST wastes. Existing core
sampling techniques will be investigated and used, if
applicable. If not, new equipment will be developed.
Specific statistical designs will be used in conjunction with
the core sampling technigues. ($800,000)
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DST-3.2 Develop analytical methods for DST waste

Compiete development of qualified methods and procedures as
required for analysis of chemical components of DST wastes.
Complete development of an analytical method for organic
degradation products from complexant destruction. Provide
transfer of developed technology. ($60C,000)

In particular, methods for sampling the evaporator should be
addressed.

DST-3.3 Develop sampling methods for process streams sent to DSTs

Update waste stream sampling methods to obtain
characterization data for waste destined for OST storage. In
particular, methods for sampling the evaporator should be
addressed. ($150,000)

DST-3.4 Complete development of the ONAAS

Develop the DNAAS for nondestructive measurement of plutonium
in complex sample matrices. ($150,000)

DST-3.5 Sample and analyze sslected DST waste

Sample and analyze process waste streams and waste in selected
tanks as needed. The TRU analyseas of CAW, NCAW supernatant,
NCRW, neutralized PFP, and DSS are needed as soon as possible.
($1,500,000)

DST-3.6 Characterize all DST wastes

Complete characterization of all DST waste types (NCAW, NCRW,
CC, DSS, and PFP) using (a) computer model estimations,

(b) analysis of process waste streams, (c) sampling and
analysis of waste in tanks. Develdp data base for
characterization analyses. ($5,000,000)

Fiow Diagram

Figure VIII-4 illustrates the logical order for performing tasks to
close the issue of characterization of DST wastes.

Costs to Close the Issue

Manpower: $8,200,000
Materials: $400,000
Capital Equipment: $470,000
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Key Technical Decisions

No key technical decisions were identified as being required to
characterize DST wastes.
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Technical Issue DST-4
RETRIEVAL

Statament of Issue

The technical issue is: What, if any, technology must be developed and
demonstrated to assure that all the various kinds of 1iquid and solid wastes
stored in double-shell tanks can be retrieved for subsesquent disposal?

According to the reference plan (Figure 4-32), liquid and solid wastes
in double-shell tanks will be retrieved and transferred to existing or new
facilities for eventual immobilization and disposal. Ailthough suitable
methods for retrieving several of the different types of double-shell tank
wastes are available, for certain other wastes {(e.g., DSS, NCRW, NCAW, PFP,
and TRU sludges for HWVP feed*) retrieval technology must be defined,
developed, and demonstrated. Acquisition of this latter technology is the
concern of this issue.

Scope

. Development and demonstration of the technology for retrieval of
certain double-shell tank wastas is required. Existing pumping techniques
and facilities are considered to be adequate for retrieval and transport of
HFW, CC, dilute supernatant 1iquors, and double-shell slurry feed (DSSF).
These techniques and facilities may not be adequate, however, for retrieval
of DSS, NCRW, NCAW and PFP waste, and TRU sludges being stored as feed to
the Hanford Waste Vitrification Plant (HWVP). Retrieval techniques
including hydraulic sluicing, high-shear pumping, air Tifting, and pump
mixing must be tested in pilot scale equipment. The effectiveness of hot
water injection, chemical addition, ultrasonics, or other methods to
increase the solubility of DSS for pumpout must alsc be demonstrated.

The scope of this issue alsc includes evaluation of the need for a
chemical rinse for final tank cleanout.

Status

Onsite technology exists for pumping HFW, CC, DSSF, and dilute
supernatant liquors. Mixing pumps have been used at Savannah River Plant to
maintain solids suspensions. Sludges have been ramoved from tanks for
casium and strontium recovery by hydraulic sluicing. Retrieval
characteristics of NCAW sludge are known, but equipment methods and
requirements must be determined.

*The TRU sludges for HWVP feed include stored TRU fractions resulting
from B Plant pretreatment; i.e., washed NCAW and PFP sludges and solids from
removal of TRU elements from CRW and CC.
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Tasks to Close the Issue

The following tasks close the issue of retrieval of DST waste.

DST-4.1

DST-4.2

PST-4.3

bST-4.4

DST-4.5

DST-4.6

Determine dissolution rates of DSS

Perform bench-scale tests with both synthetic and actual
wastes to determine dissolution rates of DSS as well as other
important retrieval-related properties (e.g., solids
composition, rheological properties, particie size, etc.).
{$70,000)

Determine retrieval characteristics of NCRW

Perform bench-scale evaluations of synthetic and actual NCRW
to determine the important retrieval properties (e.g.., solids
composition, rheclogical properties, particle size, etc.).
Determine how these properties are effected by storage time
and waste concentration. ($40,000)

Determine retrieval chafacteristics of PFP waste

Perform bench-scale evaluations of synthetic and actual PFP
waste to determine the important retrieval properties (e.g.,
solids composition, rheological properties, particle size,
etc:). Determine how these properties are effected by changes
within the PFP facility. (%$40,000)

Determine retrieval characteristics of HWVP feeds

Perform bench-scale evaluations of the TRU sludges being
stored as feed for HWVP. Prepare and evaluate synthetic waste
to simulate feed pretreatment. Provide technical information
(i.e., solids composition, rheological properties, etc.) to
provide suspension and retrieval method. ($25,000)

Evaluate methods for waste tank cleanout

Determine the requirements for final tank cleanout, and
evaluate appropriate methods for meeting cleanout requirements
{e.g., oxalic acid as used at Savannah River Plant).

($50,000)

Develop methods and equipment requirements for DSS retrieval

Conduct technology and engineering studies in conjunction with
appropriate pilot plant and prototype work to define ,
methodology and equipment requirements for removing DSS from
DSTs. Determine methodology to transport retrieved waste to
pretreatment (if necessary)} for final disposal operations.
($200,000) :
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DST-4.7

DST-4.8

DST-4.9

DST-4.10

DST-4.11

0ST-4.12

Develop methods and equipment requirements for NCRW retrieval

Conduct technology and engineering studies in conjunction with
appropriate pilot plant prototype work to define methodology
and equipment requirements for removing NCRW from DSTs.
Determine methodology to transport retrieved waste to final
disposal operations. ($200,000)

Develop methods and equipment requirements for NCAW retrieval

Conduct studies in conjunction with appropriate pilot plant
and prototype work to define equipment requirements for
removing NCAW from DSTs. Determine the solids suspension
requirements during DST retrieval. ($150,000)

Develop methods and equipment requirements for PFP waste
retrieval

Conduct technology and engineering studies in conjunction with
appropriate pilot plant and prototype work to define
methodology and equipment requirements for remeoving PFP waste
from DSTs. Determine methodology to transport retrieved waste
to pretreatment or final disposal operations. ($200,000)

Devé]op methods and equipment requirements for HWVP feed
retrieval T

Conduct technology and engineering studies in conjunction with
appropriate pilot plant and prototype work to define
methodology and equipment requirements For removing TRU
sludges from DSTs. Determine methodology to transport
retrieved waste to HWVP, ($15G,000)

Engineering study to determine if retrieval demonstration is
necessary

Conduct an engineering study to determine if a retrieval
demonstration is needed. If a demonstration is necassary, it
should be performed using tank mockups or on an actual waste
tank. ($55,000)

Conduct waste retrieval demonstration (if necessary)

Design and fabricate equipment and demonstrate, if necessary,
the retrieval of NCAW, DSS, CC, PFP waste, and HWVP feed from
actual DSTs or from mocked-up tanks. ($1,900,000)*

*Cost of
(i.e., choice
mockups) .

this task would vary considerably depending on the scope
of waste(s) to be retrieved and actual tanks used versus
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Flow Diagram

Figure VIII-5 illustrates the logical order of performing the tasks
required to close the retrieval issue for DST wastes.

Costs to Close the Issue

Manpower: $3,080,000
Materials: $90,000
Capital Equipment: $705,000

Key Technical Decisions

¢ DST-4 (1): Can retrieval methodology and equipment be used for
more than one waste type?

A "yes" answer would thus eliminate the need to'perform some, but not
all, of the costs associated with tasks DST-4.6 through 4.10. The maximum
total savings would be $300,000. :

¢ DST-4 (2): Is it necessary to demonstrate retrieval from an
actual DST(s) or from tank mockup(s)?

A *"no" answer would eliminate the need to perform all or part of the
costs associated with the following task:

- Conduct waste retrieval demonstration. (%1,900,000)
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Tachnical Issue DST-5

FEED PREPARATION

Statement of Issue

The technical issue is: Which of the existing and future double-shell
tank wastes require pretreatment before immobilization, what are the
required pretreatment steps, and what development effort is needed to
provide the required feed preparation technology?

Many of the different types of wastes (existing and future) in double-
shell tanks require some form of pretreatment (i.e., feed preparation) to
make them suitable feeds to a grout facility or to the HWVP. This technical
jssue relates to the feed preparation technology which must be developed and
demonstrated before immobilization and disposal of double-shell tank wastes

can be accomplished.

Scope

Existing and future wastes stored in double-shell tanks will be feeds
to the grout and vitrification facilities. Certain pretreatment steps will
be necessary to ensure that the waste feeds exhibit appropriate physical and
chemical properties to avoid upsets of the immobilization process and to
produce acceptable products. Demonstrations of feed preparation technology
will be performed in the headend of the B Plant faci11ty. Feed preparation
requirements differ considerably for BST wastes. -

¢ Doubie-Shell Slurry and Complexed Concentrate.

As a result of past B Plant operations, alkaline waste liquors in
double~shell tanks (0SS and CC) contain significant concentrations
of organic materials which form chemical complexes with TRU
elements. The mobiiity of complexed radionucltides in Hanford
soils/sediments is largely unknown. There is tentative evidence,
however, to suggest that such species may have only Timited
mobility because of exchange of inert soil constituents (e.g., Ca,
Fe) for radionuclides. Such exchange would allow fixation of
radionuciides on soils and sediments. A more conservative
assumption, however, is that complexed species will be
unacceptably mobile and that organic complexes must therefore be
destroyed. Regardiess of radionuciide properties, destruction of
organic materials may be mandated by regulatory criteria for
permissible concantrations of organic materials and TRU elements
in disposed radionuclide wastes. Development of methodoliogy for
destroying the organic complexants will thus 1ikely be required.
Other methodology for removing TRU elements from complexed
alkaline waste Tligquors must also be addressed; particularly those
methods that do not involve destroying the complexants (e.g.,
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TRUEX process. See Technical Issue DST-8, TRU Removal from
Aqueous PFP Waste). The TRU sludges resulting from destruction of
organic complexants in CC and DSS are candidate feeds to the
vitrification facility. The non-TRU DSS and CC will be
immobilized in grout.

Neutralized Current Acid Waste.

The NCAW waste consists of sludges and supernatants resulting from
neutralization of PUREX process current acid wastes (CAW). The
NCAW sludge is a feed to the vitrification facility. Methodology
for separating sludge and supernatant Tiquid in NCAW must be
developed. The sludge must be washed to remove sulfate, aluminum,
organic carbon and sodium salts. Methodology for washing the
sludges must be developed, and process and equipment operating
parameters must be determined. Methodology presently being
developed at Savannah River Laboratories (SRL) for reducing sludge
volume by washing with sodium hydroxide solutions to solubilize
the aluminum fraction should also be addressed. Technology for
reducing the amount of zirconium in NCAW sludge may also need to
be developed. The need for zirconium removal is dependent upon
results of sludge characterization studies (Technical Issue DST-3)
and glass formulation studies (DST-6).

The superna%ant liquid from NCAW which contains significant
amounts ‘of 13/Cs constitutes feed to the grout immobilization
facility. Disposal of the supernatant 1iquid as a thermally
stable grout will require removal of radiocesium. Demonstrated
Ion exchange technology previously used at B Plant may be used for

37Cs-removal. Alternatively, it may be desirable to develop new
technology. The resulting cesium crude concentrate will either be
accumulated in B Plant for eventual purification and encapsulation
or transferred to a HWVP feed tank for vitrification.

Neutralized Cladding Removal Waste.

The NCRW waste consists of sludges and supernatants resulting from
neutralization of PUREX process CRW. Tha NCRW is a candidate feed
to the grout facility. The supernatant liquid will contain
significant concentrations of free fluoride which is known to
retard the setting rate of grout. A method of pretreating_the
waste (e.g., precipitation of F- by addition of CaZ* or Mg2+) may
need to be developed. Methodology for treating CRW to remove TRU
elemints prior to neutralization is addressed in Technical Issue
DST-1.

Hanford Facility Waste

The HFW is a LLW and does not require any feed preparation other
than dilution or concentration prior to disposal as grout.
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# Plutonium Finishing Plant

Prior to 1989, acid PFP waste will be neutralized and the sludge
portion of this waste will Tikely be vitrified in the HWVP. The
non-TRU supernatant liquors will be immobilized in grout.
Methodology for separating sTudge and superpatant iiguor in
neutralized PFP waste needs to be developed. After 1989, TRU
elements will be removed from acidic PFP waste (see Technical -
Issue DST-8); after neutralization, the rasulting non-TRU sludge
and supernatant will be converted to grout.

Certain physical properties (e2.g., transport properties} and chemical
properties of pretreated waste feeds to the HWVP are determined as part of
task 4.4 in DST-4 (Retrieval).

Status

Extensive laboratory-scale studies of the destruction of organic
complexants in alkaline solutions by reaction with ozone have been performed
with both synthetic and actual alkaline waste liquors (Lutton, et al., 1979;
Schulz, 1980). Previous bench-scale work and current laboratory studies
indicate that hydrogen peroxide may be capable of oxidizing organic
camplexants in acid (pH <7) solutions.

Wet'air oxidation and oxidation in supercritical water are also capable
of destroying organic complexants. A study is being performed to recommend
the most premising complexant destruction methods for further development.

Analyses of complexed concentrate waste in FY 1985 indicate that this
waste is TRU and will require pretreatment to remove TRU components.

Laboratory studies show water washing of NCAW siudge can successfully
reduce sodium salts, TOC, and sulfate to Tlavels acceptable in glass
formulations. Pilot scale testing to assess solids/Tiquid separations using
a centrifuge for primary separation and inertial filtration for polishing
has been initiated. Rheology studies of treated NCAW streams and of the
treated NCRW streams are underway.

Tasks to Close the Issue

The following tasks close the issue of feed preparation of OST wastes:

DST-5.1 Develop low-level sulfate analysis (Completed)*

Develop reliable and accurate methods for analysis of low
concentrations of sulfate in washed sludges. (Completed in
FY 1985).

*Based on glass formulation studies (DST-6), tha acceptable limit for
sylfate in glass was increased considerably. Consequently, current
analytical technology for sulfate was found to be acceptable.
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DST-5.2

DST-5.3

DST-5.4

DST-5.5

DST-5.6

DST-5.7

Determine migration behavior of long-lived radionuclides in
5071

Conduct batch and column sorption tests with representative
Hanford soils/sediments to establish mobility of complexed
radionuclides (both before and after incorporation in grout)
including 90sy, 137cs, 9971c, 14c, 1291, and TRU isotopes.
This task includes soil transport studies in field lysimeters.

" It also includes determination of the uptake of complexed
- radionuclides by plants and biota. ($200,000)

Develop methodology for solids/liguid separation in NCAW

Develop methodology for separation of sludge and supernatant
Tiquors in NCAW. Determine optimum conditions for washing
NCAW sltudge to reduce sulfate, aluminum, TOC, and sodium salts
to required levels. Define siudge washing equipment
requirements. Inertial filtration methodology should be
addrassed as part of this study. ($675,000)

Define feed campaign strateqgy

Conduct a study that evaluates cost and benefits of waste feed
blending, waste stream segregation (if desirable) and

-associated impacts on tank farm capabilities, lag storage

requirements, glass feed compositions, heat loadings, etc.
Define the optimum strategy for blending and staging feeds to
HWVP and grout. Establish effects of crucial fead preparation
parameters (e.g., solids washing efficiency, etc.) on overail
disposal system 1ife cycle costs and operating strategy.

($250,000)

Demonstrate reducing sludge volume (NaOH wash)

Conduct bench- and cold pilot plant-scale studies to establish
conditions for reducing sludge volume by washing with sodium
hydroxide solutions to solubilize the aluminum fraction.
($225,000)

Develop methods fo ensure NCRW is acceptable grout feed

If necessary, develop method for ensuring that NCRW is an
acceptable feed to a grout process {e.g., precipitation of
fluoride by addition of calcium; or by determining feasibility
of blending with other waste types). ($175,000)

Neutralized PFP waste feed preparation

Complete required appropriate laboratory and pilot-plant tests
(e.g., washing studies) to develop technology needed to
prepare neutralized PFP wastes for vitrification. ($100,000)
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BST-5.8

DST-5.9

0ST-5.10

bST-5.11

DST-5.12

Flow Diagram

If necessary, demonstrate method for zirconium removal

fonduct bench- and cold pilot plant-scale studies to develop
methods of reducing zirconium concentrations in NCAW.
Identify candidate processes through a scoping study before
initiating the bench- and pilot-plant work. ($400,000)

Test and evaluate TRU removal methods

Test and evaluate methodology for removing TRU e?ement? {and

if necessary, other Tlong-lived isotopes such as 9Tc, 14C, and
291y from alkaline waste liquors that contain high

concentrations of complexants. Methods that do not involve

destroying the complexants shouid be particularly stressed.
{$650,000)

Evaluate technical and economic feasibility of complexant
destruction methods

Review existing complexant destruction methods and recommend
the most promising technologies for further development.
Examples include ozonization, oxidation with hydrogen
peroxide, wet air oxidation and oxidation in supercritical
water. ($150,000)

Test and evaluate organic complexant destruction procedures

On the basis that the destruction of organic complexants is
requirad, conduct comprehensive engineering evaluations and

associated laboratory and pilot-plant tests to define
methodology (ozone, or alternative methods) for destroying
organic complexants in existing Hanford alkaline waste
slurries. (%$1,600,000)

Conduct demonstrations in B Plant

Conduct demonstration of feed preparation technology in

B Plant including, where necessary, complexant destruction
procedures, sludge washing, and cesium ramoval methods.
Includes identification of process requirements, preparat1on
of process flowsheets, engineering studies, and front-end
engineering. Demonstrat1ons may be perforned on a continuing
basis based on the results of product qualification studies.
($3,000,000)

Figure VIII—G i1lustrates the logicail order of performing the tasks
required to close the issue of feed preparation of OST wastes.
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Costs to Close the Issue

Manpower: $7,420,000
Materials: $1,100,000
Capital Equipment: $1,240,000

Key Tech

nical Decisions

IlNo
not all
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Technical Issue DST-6

IMMOBILIZATION (GLASS)

Statement of Issue

The technical issue is: What process technology is missing and, )
therefore, must be provided to allow implementation of the reference plan
for vitrification and disposal of Hanford high-level defense 1liquid wastes
and TRU Tiquid wastes?

The reference plan for disposal of the wastes involves their conversion
to a glass form suitable for disposal in a geologic repository. This issue
involves the technical work necessary to adequately develop and demonsirate
satisfactory vitrification technology which can be used to successfully
impiement the reference disposal plan.

Scope

Candidate double-shell tank wastes are not directly suitable as feeds
to the HWVP. They require pretreatment (i.e., feed preparation) to make
them compatible with subsequent processing. Waste pretreatment technology
development requirements (e.g., sludge washing, cesium removal from
supernatants, and complexant destruction) are described in technical issue
DST-5. Waste pretreatment could result in the following waste streams as
potential feeds to HWVP: sludge producad during neutraljzation of CAW and
PFP waste, cesium concentrate resulting from removal of 137Cs from
supernatant liquors, TRU sludges resulting from removal of TRU elements from
CRW, and TRU sliudge resulting from destruction of organic complexants in CC
and (if necessary) BSS.

It is likely that some of the pretreated high-level waste feeds will be
blended in aging tanks prior to being fed to the HWVP., The technology
required for determining the retrieval charactaristics of these wastes
(e.g., physical properties and chemical properties) is described in
Technical Issue DST-4. This information will also facilitate HWVP design
and glass formulation development. :

The scope of work requirad for development of glass immobilization
technology is as follows:

o Glass Formulation and Flowsheet Development.

Glass formulations need to be developed to allow vitrification of
NCAW sludge, sludge produced from neutralization of PFP waste, and
TRU fractions resulting from removal of TRU elements from CRW and
CC. It is likely that vitrification feeds would be blended; e.g.,
NCAW sludge/TRU fraction from CRW, and PFP sludge/TRU fraction
from CC. Key waste components such as Cr, Zr, SO4 and TOC must be
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evaluated to determine the maximum allowable concentrations ‘in the
feed and glass product. Waste components must be evaluated to
determine the waste component variability limits which allow the
production of an acceptable glass product and facilitate safe
melter operation. While it is realized that no single formulation
can accommodate all the candidate waste streams, the number of
glass formulations required to handle the waste must be minimized.
Detailed HWVP process flowsheets and facility flow requirements
must also be identified.

Equipment Design and Testing.
Existing vitrification technology (from the West Valley
Demonstration Project (WVDP) and Defense Waste Processing Facility
(DWPF} will be reviewed to determine applicability to the HWVP.
Wherever possible, existing technology or existing technology with
appropriate modifications will be used as part of the HWVP. The
majority of the effort associated with this task will invoive
modifications to the existing technology to meet Hanford-specific
needs and testing of these modifications. The melter feed system,
melter, and decontamination equipment a1l require evaluation to
determine what modifications are required and the impact of the
modifications on the overall HWVP.
Facility and Support Services Design.
The HWVP facility will be designed to vitrify waste using a hybrid
remote process cell/canyon concept. Design of the following HWVP
functions is required:

- Melter, turntable, process off-gas system

- Feed receipt and storage

- Canister decontamination

-~ Interim canister storage

-~ Process sampling sy